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Recent results from Hubble Space Telescope (HST) have resolved starbursts 
as collections of compact young stellar clusters. Here we present a photometric 



X 



catalogue of the young stellar clusters in the nuclear starburst of M82, observed 
with the HST WFPC2 in Ha (F656N) and in four optical broad-band filters. We 
identify 197 young super stellar clusters. The compactness and high density of 
the sources led us to develop specific techniques to measure their sizes. Strong 
extinction lanes divide the starburst into five different zones and we provide 
a catalogue of young super star clusters for each of these. In the catalogue we 
include relative coordinates, radii, fluxes, luminosities, masses, equivalent widths, 
extinctions, and other parameters. Extinction values have been derived from the 
broad-band images. The radii range between 3 and 9 pc, with a mean value of 
5.7 ± 1.4 pc, and a stellar mass between 10 4 and 10 6 M . The inferred masses 
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and mean separation, comparable to the size of super star clusters, together 
with their high volume density, provides strong evidence for the key ingredients 
postulated by Tenorio-Tagle, Silich, & Munoz-Tuhon (2003) as required for the 
development of a supergalactic wind. 

Subject headings: galaxies: individual (M82) — galaxies: starburst — galaxies: 
star clusters — catalogs 



1. Introduction 

The Hubble Space Telescope has revealed star formation in starburst as collections of 
centrally condensed super star clusters (SSCs) also referred to as young globular clusters. 
SSCs are young star clusters with very high luminosity and compactness (Ho 1997). Their 
typical sizes (1-6 pc, Meurer 1995; Maiz-Apellaniz 2001) and masses (~3 x 10 4 -10 6 M ) are 
similar to those of globular clusters and they present a typical bolometric luminosity in the 
range 10 40 -10 42 ' 5 (Strickland & Stevens 1999). SSCs seem to be protoglobular clusters; they 
have a large mass and a Salpeter-type initial mass function (IMF), although other possibilities 
have also been considered (see Kaaret et al. 2004, and references therein). SSCs have been 
found in interacting galaxies (the Antennae; Whitmore et al. 1999), in starburst galaxies 
(NGC 253; Watson et al. 1996), and also in star formation regions in normal spiral galaxies 
(Larsen & Richtler 1999). For an exhaustive review see the proceedings of the recent meeting 
The Formation and Evolution of Massive Young Star Clusters, held in November 2003 (to 
be published by ASP). 

M82 provides the best example of a supergalactic wind (SGW) in the local Universe. It 
has a biconical extended filamentary structure, as evidenced by Subaru (Ohyama et al. 2002), 
embedded in a pool of soft X-ray emission as detected by Chandra (Griffiths et al. 2000) 
and XMM-Newton (Stevens et al. 2003) and extending several kpc away from the nuclear 
region. Moreover, its proximity made M82 a target for a large number of observational 
programs with HST. The observations now available led us to go into the analysis of the 
SSC candidates with the aim of measuring the physical properties of a collection of SSCs 
able to develop and sustain a supergalactic wind. 



1 Based on observations made with the NASA/ESA Hubble Space Telescope, obtained from the data 
archive at the Space Telescope Science Institute. STScI is operated by the Association of Universities for 
Research in Astronomy, Inc., under NASA contract NAS 5-26555. 
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M82 is nearby and luminous; its Ha luminosity is 1.07 x 10 41 erg s" 1 (Lehnert & 
Heckman 1996) after correction for galactic extinction. In this paper a distance of 3.6 Mpc, 
or m - M = 27.8 mag, is assumed, based on the Cepheid distance to M81 obtained by 
Freedman et al. (1994). The corresponding linear scale is 1" = 17.5 pc. 

The total extinction in the central regions of M82 is very high and patchy, and is mainly 
caused by a number of dark lanes crossing it (see Figure 1), which has led to a wide range 
of extinction values in the literature. For example, O'Connell & Mangano (1978) used an 
internal extinction of Ay = 2.5 mag but more recent studies (see, e.g., Watson, Stanger & 
Griffiths 1984; O'Connell et al. 1995; Satyapal et al. 1995; Alonso-Herrero et al. 2003) give 
extinction values in the range 2.5 mag < Ay < 25 mag. 

Although the HST data archive covers the whole central starburst of M82, only the 
region M82-B (de Grijs, O'Connell & Gallagher 2001; Parmentier, de Grijs & Gilmore 2003; 
de Grijs, Bastian & Lamers 2003) and the cluster M82-F (Smith & Gallagher 2001) have 
been studied in detail. M82-B is also known as the "fossil starburst" of M82 where de Grijs 
et al. (2001) identified super star cluster candidates after analyzing HST images (WFPC2). 
de Grijs et al. (2003) also found in this region a peak formation epoch at ~1100 Myr for a 
sub-sample of clusters with well-determined ages. 

In this paper we present a catalogue of young SSCs in the active starburst of M82, 
the first detailed catalogue of the region, with relative positions and parameters, such as 
luminosities, compactness and number of super star clusters, relevant to study the evolution 
of a starburst. In Section 2 we describe the data processing and analysis. Section 3 describes 
the procedure developed to detect and measure the properties of SSC candidates. Section 4 
presents the physical properties of the young clusters, and a discussion of the results is given 
in Section 5. 

2. Data Calibration and Analysis of HST/WFPC2 Images 

The data were retrieved from the Hubble Space Telescope public data archives and cor- 
respond to three different observational programs (see Table 1). In this paper we analyze the 
Ha (F656N) images. Nitrogen II images ([N n] A6583.6 A — F658N) are used to eliminate the 
contribution of this line in the Ha images. Some broad-band images (F547M — Stromgren y 
and F814W — I filter) are used to eliminate the contribution from the background continuum. 
On the other hand, all broad-band images are used to calculate the extinction and masses of 
SSCs (section 3.4). Images are retrieved already processed by the standard WFPC2 pipeline. 
The calibration factor is obtained with the STSDAS package synphot. Each field is ob- 
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served in four exposures, which allows us to combine them to eliminate cosmic rays (the 
CRREJ task in the stsdas package). The calibration precision of the photometry is better 
than 5 % (Biretta et al. 2002). 

The WFPC2 comprises four 800 x 800 pixel cameras. Three of these (the Wide Field 
chips or WF) have a scale of 0.1"/pixel and the fourth (the Planetary Camera or PC) has 
a scale of 0.046"/pixel. For more information see Biretta et al. (2002). We have used the 
PC images whose fields entirely cover the starburst area of M82 in all filters but F814W, 
F439W and F555W; these are covered by the WF4 camera. In order to match the PC pixel 
size, the F814W image has been oversampled. The geometric distortion was corrected using 
the drizzle task. 

The next step in the data processing is to subtract the continuum contribution from the 
Ha emission. Ideally, one would use one or two narrow-band filters adjacent in wavelength 
to Ha to estimate the continuum. In practice, such filters are usually not available and one 
has to use either (a) a wide-band filter close in wavelength but contaminated by emission 
lines or (b) two encompassing filters at a certain distance in wavelength, from where one can 
interpolate the continuum at Ha. Here, we follow the second approach since there is no R 
band image available in the archive. For the continuum at wavelengths longer than Ha there 
is only one filter available, F814W. In the blueward side, we can choose between F555W 
and F547M. F555W is wider and provides a better S/N but it has one severe problem: it 
is contaminated by [O III] A4959+5007 and, to a lesser degree, by Ha itself and Hf3. For 
that reason we selected F547M as our blueward filter. We interpolated in wavelength the 
spectrum between F547M and F814W choosing a synthetic spectra of synphot (White et 
al. 1998) in IRAF (Tody 1986) for an atmosphere of a star with T = 30 000 K (Kurucz 1979) 
whose (F547M — F81AW) color matches the one measured. Finally, we selected the value 
of the spectrum at the wavelength of Ha to estimate the continuum contribution to F656N. 

We also estimated the charge transfer efficiency corrections (±1 percent) and considered 
these not to be necessary. Finally, the images were rotated to set them at the standard 
orientation (north up and east left). 

After calibration and continuum subtraction of the WFPC2 data, we compared our 
results with previous work. O'Connell & Mangano (1978) measured the Ha luminosity 
in all of M82-A and corrected for reddening (Ay = 2.5), they obtained a luminosity of 
5.06 x 10 40 erg s -1 (the difference in distance has been allowed for). Correcting for the same 
reddening and inside a contour of 3 x 10~ 17 erg s _1 cm— 2, we measured 5.02 x 10 40 erg s _1 , 
confirming the WFPC2 data calibration. 
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3. Detection and Measurement of Candidate SSCs 

The starburst of M82 is crossed by dark lanes which divide it into five different zones 
(see Figure 1, lower image), here used as reference to locate the SSCs in the nucleus of M82. 
The figure (top panel) also shows the HST/WFPC2 image overlaid with isocontours of the 
HST/NICMOS [Fe ll]1.644 /iin image (Alonso-Herrero et al. 2003). As the [Fe il] emission 
is not as affected by extinction, it allows a deeper view into the otherwise dark lanes in the 
visible, and this reveals the starburst as a continuous extended region. Note also how the 
[Fe il] emission follows the structure of the filaments seen in the visible, particularly in the 
northern part. 

The correspondence between the five zones (named in Figure 1, lower panel) and the 
O'Connell & Mangano (1978) sequence of bright regions in M82, extended as to also include 
the smaller regions (I - L) is given below: 

N : zone to the north (J+K) 
NE : zone to the northeast (I+D+L) 
NW : zone to the northwest (E) 
SE : zone to the southeast (A) 
SW : zone to the southwest (C) 

Note that region B, or the fossil starburst of M82 (de Grijs et al. 2001), is to the east 
of the starburst and outside the PC field. 

The zones evidently host a plethora of compact knots, with a variety of sizes. However, 
not all bright Ha knots can be associated with SSCs. They may result from H II regions 
ionized by an embedded young super star cluster, or could also be dense clouds illuminated 
from the outside by nearby clusters. The inhomogeneous extinction is also important, since 
it limits the number of observed SSCs in a manner difficult to estimate. 

To discriminate among the various possibilities, three independent analyses of the images 
were carried out. First we consider the error values in equivalent width, second we look for 
holes in the extinction map, and third we thoroughly analyze the continuum image. We 
identified bright knots both in Ha and continuum images and selected as young super star 
cluster candidates, those which are detected in both images. Knots that only emit in Ha are 
most probably illuminated clouds, whereas those that only show up in the continuum were 
declared old clusters; neither of these types are included in the catalogue. 
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3.1. Search for bright knots 

Bright knots were selected using daofind (Stetson 1987), as implemented in IRAF and 
using a feature detection threshold of 15-sigma. daofind was optimized for the identification 
of pointlike sources, (roundish structures), what led us to consider it as suitable for finding 
compact SSCs. However, few of them (< 3%), not being circular enough, are missed by the 
software. The "amorphous" SSCs are either more than one SSC superposed in projection 
or clusters suffering channeled outflows of ionized material. All the SSCs with emission 
outside the roundish structures were followed and marked with an asterisk in the catalogue 
to indicate the cases where a lower limit to the measured flux is given. 

Specific software was developed to identify and measure SSC candidates in nearby galax- 
ies using ground-based observations (Larsen 1999). However, the case we are analyzing is 
different. The problem is not PSF and seeing deconvolution but crowding, and to define 
an algorithm able to identify and measure a high density of sources such as those present 
in M82 and other starbursts. To ascertain the radii of SSCs is not an easy task because 
of crowding in some areas; there are many SSCs in a very small region so their fluxes are 
mixed. The procedure we have designed is as follows. From the already identified maxima, 
we made concentric apertures of increasing radius (Ar = 1 pixel), from 1 to 10 pixels, us- 
ing the phot task in APPHOT (IRAF) (equivalent to 0.81-8.05 pc) and compute the flux 
profile for concentric annuli at different radii both for Ha and for the continuum. We fit 
the resulting flux distribution of each knot with a third-order polynomial and calculate the 
inflection points. In this way we establish the size and the overlap limit with the nearest 
neighbors. For the case of clusters with very close companions, the estimated radius is a 
lower limit that clearly depends on the crowding in this region. In Figure 2 two different 
cases are shown. The upper graph is a difficult case because the profile is very monotonic 
due to crowding. The lower curve represents an isolated SSC where it is relatively easy to 
find the limit of the region. The method works properly in most cases. Tables 3 and 4 (see 
also section 4) list the emission peak centers and the estimated angular sizes, from both Ha 
and the continuum images, respectively. The complete tables are on-line in the electronic 
version of this paper. In most cases (72%) the separation (A in pc) between neighboring 
knots is larger than the sum of their radii and thus our method provides in such cases size 
values down to the background level. The remaining 28% are marked with a t. in Tables 5-9. 

3.2. Final sample 

We compiled a catalogue of the bright knots in Ha, and in the continuum images. Then, 
from both listings we take only those that emit both in Ha and the continuum and that 
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overlap by at least half the diameter of the smaller determined areas. The final associated 
SSC radii (solid lines in Figure 3) account for the overlap between the estimated size of the 
Ha (dashed line in Figure 3) and of the continuum emission (dash-dotted line in Figure 3). 
When one of the apertures (Ha or continuum) includes the other, we take the larger one. In 
all other cases, a new aperture engulfing the other two is defined and used as the radius of 
the corresponding SSCs. 

We have subtracted the underlying diffuse emission of the galaxy and present in the 
catalogue the total fluxes as well as fluxes without the diffuse emission contribution. Figure 4 
shows, as an example, the sequence of steps followed to model the diffuse emission map for 
region M82-I. The first step is to create masks in the Ha map on each SSC position, of the 
same size as the radius of the SSC and with a value equal to the average flux found within 
the following annulus (1 pixel wide) after that radius (step 2 in Figure 4). We then smooth 
this mask-map with a Gaussian, the width of which is equal to the average radius for each 
region (Figure 4, step 3). A model of the diffuse emission using a larger gaussian leads to 
border effects around the SSCs. After testing several other possibilities we finally adjusted 
the smoothed map with two dimensional spline functions (FIT-REGION, IDL, Molowny- 
Horas & Yi 1994). The best adjustments are with a fourth-order function (Figure 4, step 4). 
The adjusted map is the diffuse emission map to be subtracted from the Ha map in order 
to have a measure of the SSC fluxes without this contribution. Naturally, the procedure will 
only select as a SSC candidate those knots with a Ha emission larger, in each aperture, than 
its local diffuse emission as derived from the diffuse emission map. 

We also adjusted the diffuse emission map of the continuum image to estimate the 
Ha equivalent width (W(Ra)) without the diffuse emission contribution. We obtained the 
H^(Ha) of the Ha emission line as the ratio of the Ha emission line flux to the continuum 
flux, both without the diffuse emission contribution, within the final catalogued aperture of 
each young SSC. 

3.3. Comparison with FOCAS 

We used the FOCAS package in IRAF for comparison. FOCAS is basically used for 
automatic detection, photometry, and cataloguing of H II regions, using masks with the areas 
of the structures found. As in all methods, the problems start in crowded regions when the 
flux from neighboring bright knots begins to overlap. 

Table 2 compares the fluxes measured with FOCAS and with our method in region 
M82-I. Fluxes and areas measured with our method are larger than those measured with 
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FOCAS. The most important reason is that in most regions there are large differences in 
the determined object positions between the two methods. The differences arise because 
FOCAS takes the geometrical center of regions and our method looks for the brightest 
point. FOCAS is able to find a region with almost any shape, while our method assumes 
SSCs to be compact, centrally concentrated round clusters and avoids contamination with 
other Ha emission possibly associated with them. 

3.4. Extinction, ages and masses 

As previously mentioned, the central regions of M82 experience a strong and variable 
extinction, hence each of the clusters in our sample requires an individualized extinction mea- 
surement. In order to calculate it, we extracted the F814W, F555W, F547M and F439W 
fluxes 2 for each cluster using an aperture-photometry program written in IDL and we ap- 
plied to them the aperture correction (Holtzman, J. et al. 1995). The program was run using 
the original images (unrotated and without drizzling) to minimize flux calibration effects. 
In order to measure the extinction from the continuum colors, we used FITMODEL (Maiz- 
Apellaniz 2004), a ^-minimization code that searches through the parameter space for mul- 
tiple solutions and provides uncertainty estimates with possible pre-established constraints. 
We inputted the WFPC2 photometry for all the clusters in our sample into FITMODEL 
using as a comparison Starburst99 SEDs (Leitherer et al. 1999) of ages between 10 6 and 
10 10 years, with solar metallicity, and extinguished using a Cardelli et al. (1989) law 3 with 
-R5495 = 3.1. FITMODEL generates a likelihood plot as a function of the chosen parameters, 
in our case age and £(4405 — 5495), that can be used to derive the expected values and their 
uncertainties. Unfortunately, the derivation of ages and extinction of stellar clusters using 
broad-band optical photometry is hampered by the existence of color degeneracies for the 
parameters one is trying to measure (Anders et al. 2004b). Therefore, for many clusters the 
reddening values derived in this way are of little use due to their large uncertainties unless 
some additional information about the age is included. 

Ages can be estimated independently using the equivalent widths of the Balmer lines. 



2 Broad-band magnitudes are presented in the appendix (Table 12). Please note that we have included 
all the SSCs of all zones in the same table. The id number (column 1) has also a reference which refers to 
the zone where the cluster is measured, e.g. NE27 means source number 27, located in zone NE. 

3 _E(44005 — 5495) and -R5495 are the monochromatic equivalents to E(B — V) and i?y, respectively. 4405 
and 5495 are the assumed central wavelengths (in A) of the B and V filters, respectively. Monochromatic 
quantities are used in FITMODEL because E(B — V) and Ry depend not only on the amount and type of 
dust but also on the model SEDs. 
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During the first 6 Myr of the life of a cluster formed in an instantaneous burst of star 
formation, the existent O and WR stars generate large numbers of ionizing photons which 
produce large equivalent widths of the Balmer emission lines (for solar metallicity and Ha, 
H^(Ho;) larger than 100 A). At an age of ~ 6 Myr, the last of the single O stars explodes as a 
SN and the ionizing flux of the cluster would drop to very low values if it was not for O stars 
produced in binaries by mass transfer (Cervino & Mas- Hesse 1999; van Bever et al. 1999). 
Those stars "rejuvenate" the cluster and maintain values of the W(Hai) between 10 and 100 
A until the cluster is ~ 25 Myr old. Unfortunately, a number of factors such as photon 
leakage, presence of an underlying stellar population, differential extinction, and stochastic 
fluctuations in the IMF (see, e.g Maiz-Apellaniz et al. 1998; Cervino et al. 2003) hamper 
the derivation of exact ages from the equivalent widths of the Balmer lines for unresolved 
or slightly resolved young clusters. Despite that caveat, for solar metallicities it is quite safe 
to give an age between 1 and 6 Myr for a cluster with rU(Ha) > 100 A and an age between 
6 and 25 Myr for a cluster with 100 A > W(Hai) > 10 A. For the case of M82, the only 
circumstance that is likely to invalidate the above criterion for age estimation would be the 
existence of two clusters, one young and one old, along the same line of sight. 

With the age constraints derived from the lU(Ha), we obtained the expected values and 
uncertainties for the extinction of each cluster. Results are shown in Tables 5-9 (column 9). 
In a few cases, the FITMODEL output indicated that the likelihood of the age ranges 
determined from the Pv"(Ha) was significantly lower than that of older ages, likely due to 
superposition between two clusters of different ages. Those cases should be considered to be 
more uncertain than the rest and are marked in Tables 5-9 by a f symbol. 

The extinction values obtained in this study are in agreement with the contour map 
extinction presented by Waller et al. (1992). 

Stellar masses have been estimated from broad-band magnitudes (stellar continuum) 
taking into account the age and Pv"(Ha:) constraints explained in the previous paragraphs 
and using the following expression: 



2.5 log(— ) = M V)1 (0) + (5 log(d) - 5) -(m y - Ay - C(t)) (1) 

Mq 

where: 

- M = cluster mass 

- My jl (0) = absolute V magnitude of a cluster normalized to one solar mass for zero age 
(obtained from Starburst99) 

- (5 log(d) - 5) = distance modulus 

- my = apparent V magnitude 
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- Ay = extinction coefficient in V 

- C(t) = age correction = M v ,i(t) - M Vi i(0) 

For comparison, masses for SSCs with W(Ha) larger than 100 A have also been esti- 
mated using Starburst99 (Leitherer et al. 1999) and the W(Ha) under the assumption of 
coeval bursts. The agreement is excellent; with Starburst99 and using the W(Ha) a mean 
value of 1.97 x 10 5 M with a standard deviation of 1.80 x 10 5 M is obtained. Following 
the procedure explained above, a mean mass of 1.75 x 10 5 M with a standard deviation 
of 2.05 x 10 5 M is obtained. In Tables 5-9 (column 14) we present the stellar masses 
estimated from broad-band photometry. 

4. The Catalogue 

In this section we present the resulting catalogue of SSCs in the nuclear region of M82. 
In the first set of tables we list the positions and radii of the brightest knots found in the Ha 
(Table 3) and the continuum (Table 4) images, sorted by declination in each zone. In these 
tables we present only the first ten knots, the full lists may be acquired from the electronic 
version of the paper. The typical residual pointing error in WFPC2 images is 0.86", 1.84" 
being the largest error seen (Biretta et al. 2002, chap. 7), it is thus necessary to find a point 
of reference in the image. We could not obtain the absolute astrometry for the clusters due to 
the absence of either USN02 (Monet et al. 1998) or Tycho-2 (H0g et al. 2000) in the field of 
view of these images. We use u3jv0201r and u3jv0202r images as reference. The coordinates 
of knots and young SSCs are relative to the coordinates of one young SSC located within 
the SE zone (number 86 in Table 5). This one is marked in Figure 3 and its coordinates are: 
RA = 9 h 55 m 53.56 s and Dec.= 69° 40' 51.78". We have checked that this young SSC emits 
in all the filters we have used and also in the near infrared bands, e.g. in Alonso-Herrero 
et al. (2003) and McCrady, Gilbert & Graham (2003) who also report this knot (MGG-la), 
so we consider it a good reference point. We have compared our coordinates with those 
provided by McCrady et al. (2003) who had adjusted their astrometry to match with the 
positions listed in Kronberg, Pritchet & van den Bergh (1972). The agreement with MGG-la 
(McCrady et al. 2003) is good (a difference of 2" in declination). 

Tables 5-9 list the final sample of SSCs in each zone sorted by declination. Column 1 
gives the identification number of young SSCs candidates. SSCs with emission outside the 
roundish structures are marked with an asterisk. This additional emission is either more 
than one SSC superposed in projection or clusters suffering channeled outflows of ionized 
material. SSCs which have problems with their age determination are marked with a f 
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symbol. Columns 2 and 3 list the R.A. offset (seconds) and the Dec. offset (arc seconds) 
with respect to the reference SSC; column 4 gives the radius (pc); column 5 gives the Ha 
flux (10 -15 erg s _1 cm -2 ); column 6 gives the estimated Ha diffuse emission flux in each SSC 
aperture (10 -15 erg s -1 cm -2 ); column 7 lists the Ha diffuse emission flux as a percentage of 
the Ha flux (%); column 8 gives the Ha flux without diffuse emission (10 -15 erg s -1 cm -2 ); 
column 9 lists the internal extinction (in V magnitudes); column 10 gives the Ha luminosity 
of the SSCs corrected for galactic and internal extinction and without the diffuse emission 
contribution (10 38 erg s -1 ); column 11 gives the projected separation to the nearest SSC 
(A, pc); column 12 lists the number of ionizing photons (10 49 s -1 ) obtained by using the 
expression given by Osterbrock (1989); column 13 lists the Ha equivalent width (A); and 
column 14 gives the stellar mass (10 5 M ). 

As mentioned in section 2, photometric errors are very small, less than 5%. The most 
important source of error in the flux determination is the aperture selection. We have 
estimated this error by measuring the flux in the two adjacent apertures to the one that 
defines the radius (see column 4). The mean value of their difference is taken as the flux 
error (columns 5, 6 and 8). 

Table 10 summarizes the densities of young SSCs, mean values and standard deviation 
for stellar masses, luminosities, radii and projected separation to the closest SSC for each of 
the five zones that compose the nucleus of M82. In Table 11 star formation rate values for 
the different zones analyzed are given. The number of SSCs for each zone is also provided 
(column 2) as well as the number of them in the two considered age ranges, 1-6 Myr and 
6-25 Myr. The star formation rate has been estimated in two ways: using the masses 
provided in Tables 5-9 and from the total Ha luminosity measured on each zone. SFR 
(M Q yr -1 ) for SSCs with 1-6 Myr and 6-25 Myr respectively and estimated from the mass 
values provided in Tables 5-9 are given in columns 3 and 4. Columns 5, 6 and 7 give the 
total Ha luminosity (10 40 erg s -1 ) for each zone, and the derived values of SFR and SFR 
per unit area (kpc 2 ). Note that the values provided for the SFR on each zone, using masses 
estimated with FITMODEL for younger and older SSCs and Ha luminosity (columns 3, 4 
and 6) are in good agreement. 



5. Discussion 

The main features of the nuclear clusters catalogued in M82 are their youth, their 
compactness (5.7 ± 1.4 pc radii), their high luminosity and, therefore, masses and the SSCs 
surface density (richness). We found 197 young SSCs in the nuclear starburst of M82 and 
more may be hidden behind the dark lanes and may have similar properties to those of the 
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SSCs that we have found. Lipscy & Plavchan (2004) found seven star-forming clusters in 
the mid infrared but neither of them seem to match with the SSCs here found. Using radio 
images they proved that the mid-IR sources are heavily obscured H II regions so these mid-IR 
SSCs may be hidden in the Ha images. 

Statistics in the SSC parameters for every analyzed zone (5 in total) are given in Ta- 
ble 10. The analysis is summarized in the histograms shown in Figure 5. 

SSCs are very compact objects; for example, Meurer (1995) found analysing UV images 
that the typical FWHM of SSCs in a sample of galaxies is 2.6 pc. The WFPC2 images of 
M82 in Ha had been analyzed by O'Connell et al. (1995), who found a typical FWHM of 
3.5 pc for SSCs. Here we have developed a method to estimate the physical size of SSCs 
that takes into account the Ha emission, the emission in the continuum and their overlap. 
The latter leads to larger size values than other methods where radii are obtained from lower 
spatial resolution images in only one filter (V, from the WF camera). Figure 5 (top-left) 
shows a histogram with the size distribution of SSCs in M82. Radii are in the range 3-9 pc 
with a mean value of 5.7 ± 1.4 pc (Table 10). Note however, that our values are very similar 
to those found by Billett et al. (2002) for SSCs in nearby dwarf irregular galaxies and also 
similar to the values inferred for SSCs in M82-F (Smith & Gallagher 2001) who found a half- 
light radius of 2.8 ± 0.3 pc ~ 1/2 FWHM. Both of the latter studies based on HST/WFPC2 
images. 

The projected separation to the closest neighbors for each of the young SSC is smaller 
than 30 pc (see Figure 5-top-right), with a minimum value of 5 pc and a mean separation of 
12.2 ± 7.2 pc (Table 10). The projected typical separation between SSCs (see Tables 5-9) 
is factors of two to three times larger than the typical size associated to them. 

The global density of young SSCs, or number of young SSCs per unit area, is very 
high in the starburst of M82 (see Table 10). O'Connell et al. (1995) reported about 50 
individual luminous clusters in M82-A; this region is equivalent to our SE zone, where we 
have catalogued 86 SSCs. Zone SE extends over a square area of 242 x 242 pc 2 and therefore 
has a young SSC density of 1468 kpc~ 2 . For the whole starburst of M82, we estimate a SSC 
density of 620 kpc -2 . If one compares with other nearby nuclear starburst, like NGC 253, 
the SSCs density of M82 is much larger. NGC 253 has only four SSCs in its nuclear zone, 
within an area of 197 x 180 pc (Watson et al. 1996) and thus a SCC density of 113 kpc -2 , 
5.5 times smaller than M82. The differences become larger if the comparison is made with 
zones NE, N and SE where the highest SSCs density is found in M82. 

The SSCs in the nuclear starburst of M82 also show a high Ha luminosity (see Figure 5- 
bottom-left). Ha luminosities, corrected for galactic and internal extinction, and without 
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the diffuse emission contribution are in the range 0.0f-23 x 10 38 erg s 1 with a mean value 
at 3.2 x 10 38 erg s" 1 (Table 10) for all young SSCs in the starburst of M82. If we add 
together all the SSCs we obtain a total Ha luminosity of 6.3 x 10 40 erg s _1 . 

The stellar masses of SSCs in M82 have been determined using Starburst99 and FIT- 
MODEL and our results are displayed in Figure 5 (bottom right-hand panel). The young SSC 
mass in M82 ranges from 4 < log(M ssc /M Q ) < 6 with a mean value of 1.7 ± 2.0 x 10 5 M Q 
(see Table 10). The measured stellar masses highly depend on the applied extinction correc- 
tion. However, the most massive clusters in M82, have masses similar to those in M82-F, spec- 
troscopically confirmed by Smith & Gallagher (2001). They are also similar to mass estimates 
for clusters in NGC 1569 (Anders et al. 2004a) that range between 5.7 < log(M SS c/M ) < 6.2. 
On the other hand, de Grijs et al. (2003) found even more massive clusters in NGC 6745 
reaching values up to 10 8 M , although given the distance to this source, compact SSC may 
be spatially unresolved. McCrady et al. (2003) measured kinematic masses of two of the IR 
brightest clusters in M82, using high-resolution IR spectroscopy. Only one of them emits in 
Ha, MGG-11, which corresponds to our cluster number 5 in the NW zone. Their measured 
kinematic mass is 3.5 x 10 5 M Q , which, considering the difference in the methods, compares 
rather well with our determination of 4.1 x 10 5 M & . 

The star formation rate for the different zones is in the range (0.03-0.8) M & yr~ x 
(Table 11). The numbers are consistent after obtaining the SFR separately for younger (1-6 
Myr) and older clusters (6-25 Myr). The agreement is also very good with the values of the 
SFR for each zone obtained using the total Ha luminosity (column 5, 6 in Table 11). The star 
formation rate per unit area, Esfr (see column 7, Table 11) is very large in the five different 
zones. Our values, ranging between 500-4100, are in agreement with values reported for 
starbursts by (Kennicutt 1998, see his Figure 6). Comparing the values for the different zones, 
the lowest value corresponds to zone N. Although the SSC density is very high in this zone, 
the mean luminosity of the SSCs is the lowest (see Table 10). Kennicutt (1998) presented 
also the case of 30 Doradus, which, in its inner 10 pc, has Esfr ~ 100 M® yr -1 kpc~ 2 , but 
the mean Esfr over the entire H II region is ~ 1-10 M Q yr -1 kpc~ 2 . M82 in thus a case of 
exacerbated star formation well above the average in the local Universe. 

Also important is the spatial distribution of the SSCs in M82. As mentioned before, 
the largest SSC density (see Table 10) is clearly the eastern one (within the zones labeled 
NE, N, and SE), which are right at the base of the supergalactic wind filamentary structure. 
In this respect, as pointed out by Tenorio-Tagle et al. (2003), the interaction of the winds 
from neighboring SSCs is most probably the key ingredient in the development of a large 
scale filamentary structure embedded in a pool of X-ray emitting gas as observed in M82. 
Here, we have identified relevant observational parameters in the study of SGWs, such as 
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the density of SSCs and the comparison between their typical sizes and projected separation. 
From the catalogue we find that the mean radii of the catalogued clusters is similar to the 
mean distance among them, which seems to be a necessary condition for the individual winds 
to interact and generate the oblique shock waves able to channel the material along, straight 
structures such as the filaments seen in M82. 

More detailed analysis of the cluster distribution and the base of the super wind structure 
will be the subject of a forthcoming paper. There we will use NIR data to identify any 
possible SSCs completely hidden from view in the optical data and to improve our extinction 
and age measurements. 
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thank Almudena Alonso-Prieto and collaborators for allowing access to their data, and VM 
acknowledges Rosa M. Gonzalez-Delgado for her generous help with the use of Starburst99 
code. VM acknowledges support from the visitor program of the DDRF at STScI. The 
authors also acknowledge Terry Mahoney and the Scientific Editorial Service of the IAC for 
the careful checking of the manuscript. This project has been partly funded by the Spanish 
DGC (AYA2001-3939-C03-03) and CONACYT-Mexico (grant 36132-E). 



- 15 - 



Table 1. Log of HST data archive observations 



Filter 


P.I. 


Band 


Images 


Exposure times (s) 


F656N 


W. Sparks 


Ha 


u2s04201t-2t 


2 x 300 


F656N 


P. Shopbell 


Ha 


u3jv0101r-102r-201r-202r 


4 x 500 


F658N 




N II 


u3jv0103r-104r-203r-204r 


4 x 600 


F547M 




Str. f 


u3jv0207r-8r 


2 x 50 


F814W 


R. O'Connell 


WFPC2 I 


u45t0105r-6r-7r-8r 


2 x 200/1200/600 








-hr-ir-jr-kr 


260/140/2 x 900 


F439W 




WFPC2 B 


u45t0109r-ar-br-cr 


2 x 400/1000/2300 








-lr-mr-nr-or 


500/300/2500/1100 


F555W 




WFPC2 V 


u45t0101r-2r-3r-4m 


2 x 350/1600/800 








-dr-er-fr-gr 


300/200/2 x 1000 



a Wide Stromgren y. 
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Table 2. Comparison between results obtained with FOCAS and our method for the 

region M82-I. 



Id. 


R a 


F b 

H a ,us 


H a ,fo 


F us / Ff 




5 d 


1 


5.64 


4.88 


3.76 


1.30 


1.59 


3.2 


2 


5.64 


2.84 


1.28 


2.22 


1.68 


1.8 


3 


5.64 


7.13 


4.94 


1.44 


1.43 


1.8 


4 


4.03 


16.33 


2.35 


6.96 


8.75 


2.6 


5 


5.64 


9.59 


1.31 


7.34 


7.33 


1.7 


6 


6.44 


29.47 


22.85 


1.29 


1.59 


2.0 


7 


7.25 


54.24 


22 96 


2.47 


3.44 


2.5 


8 


4.03 


10.00 


6.54 


1.53 


1.68 


2.3 


9 


4.03 


5.89 


2.96 


1.99 


2.32 


1.5 


10 


4.03 


11.53 


1.38 


8.35 


9.85 


2.7 


11 


6.44 


17.34 


12.52 


1.38 


1.62 


2.1 


12 


6.44 


4.10 


2.37 


1.73 


1.85 


0.8 


13 


6.44 


23.07 


3.66 


6.31 


10.09 


0.9 


14 


5.64 


10.95 


1.04 


10.58 


15.38 


4.3 


15 


8.86 


45.42 


20.43 


2.22 


3.56 


2.6 


16 


6.44 


4.62 


1.71 


2.70 


3.30 


1.4 


17 


5.64 


7.66 


3.66 


2.09 


2.14 


1.0 


18 


7.25 


11.57 


3.26 


3.55 


6.07 


4.4 



a Radii of SSCs obtained with our method, in par- 
sees. 

b Fluxes in 10 -15 erg s" 1 cm -2 . 

c Area ratio of both methods (our 
method/FOCAS). 

differences in the determined object positions be- 
tween the two methods, in pixels. 



Table 3. H Q bright knots for each zone. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and Dec. = 
69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADcc. units: arc seconds; Radius units: parsecs.] 



N zone NE zone NW zone SE zone SW zone 



Id. 


ARA 


ADec. 


R 


ARA 


ADcc. 


R 


ARA 


ADec. 


R 


ARA 


ADec. 


R 


ARA 


ADcc. 


R 


1 


-2.261 


-0.70 


3.22 


-1.821 


-2.85 


4.03 


-3.684 


-7.14 


5.64 


-0.072 


-13.02 


4.03 


-1.513 


-18.34 


7.25 


2 


-2.266 


-0.30 


3.22 


-1.704 


-2.54 


4.03 


-3.089 


-6.96 


5.64 


0.097 


-12.44 


4.83 


-1.697 


-18.33 


4.83 


3 


-2.171 


0.10 


4.83 


-1.814 


-2.40 


2.42 


-3.610 


-6.81 


4.83 


-0.030 


-11.99 


6.44 


-1.520 


-17.92 


4.83 


4 


-2.582 


0.16 


4.03 


-1.305 


-2.34 


4.83 


-2.709 


-6.70 


4.03 


-0.381 


-11.70 


5.64 


-1.563 


-17.37 


5.64 


5 


-2.323 


0.39 


4.03 


-1.117 


-1.93 


4.83 


-3.292 


-6.40 


4.83 


0.144 


-11.68 


6.44 


-1.655 


-17.36 


5.64 


6 


-2.451 


0.62 


4.03 


-1.815 


-1.90 


4.83 


-3.210 


-6.40 


4.83 


0.855 


-11.39 


4.83 


-1.458 


-17.10 


2.42 


7 


-2.259 


0.66 


4.03 


-0.849 


-1.90 


4.83 


-2.685 


-6.08 


6.44 


1.060 


-11.34 


5.64 


-1.652 


-16.67 


6.44 


8 


-2.388 


1.02 


4.03 


-1.313 


-1.73 


3.22 


-2.806 


-5.84 


4.03 


-0.343 


-11.29 


3.22 


-2.332 


-16.62 


4.03 


9 


-2.268 


1.06 


3.22 


-1.733 


-1.65 


5.64 


-3.287 


-5.77 


5.64 


-0.506 


-11.15 


3.22 


-4.284 


-16.55 


5.64 


10 


-2.596 


1.63 


6.44 


-1.466 


-1.65 


5.64 


-3.107 


-5.68 


4.83 


0.977 


-11.10 


3.22 


-3.621 


-16.54 


5.64 



Note. - 



The complete version of this table is in the electronic edition of the Journal. The printed edition contains only a sample. 



Table 4. Continuum bright knots for each zone. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and Dec. 
= 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADcc. units: arc seconds; Radius units parsecs.] 



N zone NE zone NW zone SE zone SW zone 



Id. 


ARA 


ADec. 


R 


ARA 


ADec. 


R 


ARA 


ADec. 


R 


ARA 


ADec. 


R 


ARA 


ADcc. 


R 


1 


-2.235 


-0.65 


3.22 


-1.720 


-2.69 


4.83 


-3.674 


-7.08 


6.44 


-0.486 


-11.23 


4.03 


-3.201 


-16.45 


5.64 


2 


-2.257 


-0.35 


3.22 


-1.278 


-2.37 


4.83 


-3.506 


-6.79 


3.22 


0.171 


-9.37 


4.83 


-3.730 


-16.16 


7.25 


3 


-2.375 


-0.15 


4.83 


-1.111 


-2.06 


4.83 


-3.319 


-6.78 


4.83 


-1.319 


-9.26 


2.42 


-3.987 


-15.59 


4.83 


4 


-2.161 


0.08 


3.22 


-1.801 


-2.00 


3.22 


-2.663 


-6.00 


4.83 


0.423 


-9.14 


2.42 


-2.397 


-15.31 


3.22 


5 


-2.559 


0.13 


3.22 


-0.847 


-1.95 


4.83 


-2.469 


-5.43 


5.64 


-0.687 


-8.85 


6.44 


-2.282 


-14.94 


5.64 


6 


-2.293 


0.31 


3.22 


-1.297 


-1.85 


4.83 


-2.742 


-4.89 


3.22 


0.151 


-8.74 


4.83 


-3.245 


-14.67 


5.64 


7 


-2.256 


0.57 


2.42 


-1.675 


-1.77 


7.25 


-3.093 


-4.65 


3.22 


0.102 


-8.71 


3.22 


-2.194 


-14.30 


6.44 


8 


-2.330 


0.70 


3.22 


-1.454 


-1.68 


5.64 


-3.171 


-4.62 


4.83 


0.204 


-8.66 


2.42 


-3.197 


-13.94 


5.64 


9 


-2.261 


1.04 


3.22 


-1.860 


-1.63 


4.03 


-2.860 


-4.32 


4.83 


-1.191 


-8.63 


6.44 


-4.194 


-13.52 


7.25 


10 


-2.685 


1.78 


6.44 


-1.923 


-1.45 


4.03 


-2.720 


-4.24 


5.64 


-0.950 


-8.44 


4.83 


-2.547 


-12.99 


4.83 



Note. - 



The complete version of this table is in the electronic edition of the Journal. The printed edition contains only a sample. 



Table 5. Candidate young SSCs in the N zone. 



Id. 


ARA 


ADec. 


R 


Fw™ 


± dirt 




FL 






Av 




X 

J-'Ha 


A 


N? 

iv fot 






(11 


(21 


(31 


(41 


(51 


(61 


(71 


(81 
\°) 






(91 




(101 


(111 


(121 


(131 


(141 


l*t 


-2.250 


-0.68 


3.22 


2.6±1.1 


1.50±0.75 


58 


1.11±0. 


.32 


4 


,67±0. 


.40 


0.63 ±0.37 


6.24 


4.6 ± 2.7 


102 


0.241±0.080 


2 


-2.168 


0.09 


4.03 


3.7±1.2 


3.2±1.3 


87 


0.459±0. 


.084 


4 


15±0 


.70 


0.18 ±0.13 


11.37 


1.29± 0.92 


54 


0.55 ±0.50 


3* 


-2.572 


0.14 


4.83 


6.1±1.5 


2.70±0.94 


44 


3.42±0. 


.59 


4 


,68±0 


.35 


1.95 ±0.85 


24.17 


14.3 ± 6.2 


123 


0.46 ±0.17 


4*t 


-2.310 


0.35 


4.03 


10.4±3.5 


7.1±2.8 


69 


3.25±0. 


.74 


3 


,66±0. 


.23 


0.86 ±0.34 


6.62 


6.3 ± 2.5 


122 


0.40 ±0.11 


5* 


-2.259 


0.61 


3.22 


4.9±2.3 


4.0±2.0 


81 


0.92±0. 


.29 


3 


,59±0 


.49 


0.23 ±0.16 


6.62 


1.7 ± 1.2 


42 


0.65 ±0.57 


Q*t 


-2.267 


1.05 


3.22 


4.4±2.0 


3.7±1.8 


84 


0.69±0. 


.15 


4 


,22±0 


.18 


0.28 ±0.10 


7.61 


2.03± 0.73 


109 


0.47 ±0.11 


7* 


-2.715 


1.73 


8.86 


20.2±2.8 


11.1±1.9 


55 


9.12±0. 


.91 


3 


,92±0. 


.47 


2.9 ±1.3 


15.73 


21.5 ± 9.7 


82 


1.9 ±1.5 


8 


-2.683 


2.78 


8.05 


19.1±3.7 


14.7±2.9 


77 


4.39±0. 


.78 


4 


,37±0 


.75 


2.0 ±1.5 


13.22 


15. ±11. 


192 


0.68 ±0.48 


9* 


-2.538 


2.82 


7.25 


15.3±2.4 


9.9±2.2 


65 


5.33±0. 


.24 


3 


,86±0. 


.67 


1.65 ±0.91 


13.22 


12.1 ± 6.6 


75 


1.5 ±1.5 


10** 


-2.827 


2.99 


5.64 


14.6±3.3 


7.6±2.1 


52 


7.1±1. 


2 


3 


,90±0 


.39 


2.3 ±1.1 


10.81 


16.5 ± 7.7 


159 


0.25 ±0.11 


11* 


-2.765 


3.52 


7.25 


18.7±3.9 


12.1±2.7 


65 


6.5±1. 


2 


2 


,53±0. 


.44 


0.74 ±0.39 


10.81 


5.4 ± 2.8 


83 


0.57 ±0.43 


12 


-2.914 


3.56 


4.83 


6.5±1.9 


5.1±1.7 


78 


1.45±0. 


.23 


2 


,65±0 


.52 


0.18 ±0.10 


12.78 


1.31± 0.73 


65 


0.27 ±0.20 


13** 


-2.667 


3.89 


6.44 


13.9±2.9 


8.9±2.2 


64 


5.05±0. 


.74 


2 


,92±0. 


.47 


0.76 ±0.38 


11.06 


5.6 ± 2.8 


130 


0.124±0.070 


14 


-2.595 


4.42 


6.44 


9.2±2.3 


7.7±1.9 


84 


1.48±0. 


.38 


2 


,01±0. 


.67 


0.113±0.086 


11.38 


0.83± 0.63 


48 


0.13 ±0.12 


15 


-3.232 


4.64 


6.44 


8.2±1.6 


5.0±1.2 


61 


3.22±0. 


.39 


2. 


,62±0. 


.63 


0.39 ±0.23 


8.59 


2.8 ± 1.7 


97 


0.26 ±0.21 


16 


-3.303 


4.96 


5.64 


7.2±1.7 


3.36±0.95 


47 


3.85±0. 


.80 


2 


,88±0 


.46 


0.57 ±0.31 


8.59 


4.2 ± 2.3 


108 


0.123±0.060 



Note. — See section 5 for explanations of Tables 5-9. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and 
Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arc seconds; Flux units: 10~ 15 erg s _1 cm~ 2 ; 
Luminosity units: 10 38 erg s" 1 ; N/ ot units: 10 49 s" 1 ; Mass units: 10 5 M©]. a Q(H°) = 7.31 • 10 11 L Hq (Osterbrock (1989)). 



Table 6. Candidate young SSCs in the NE zone. 



Id. 


ARA 


ADec. 


R 


tia. 


± dirt 




F' 




Av 




T 


A 


A/? 


VV ^ilfl ) 


M* 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 




(9) 




(10) 


(11) 


(12) 


(13) 


(14) 




l*t 


-1 


.293 


-2 


.35 


5 


.64 


4.88±0.95 


3.4±1.0 


70 


1.469±0.063 


6 


,18±0, 


.47 


2.6 ± 1.1 


9, 


,88 


19.2 ± 7.7 


36 




§ 




2 


-1 


.116 


-1 


.99 


5 


.64 


2.84±0.54 


2.62±0.79 


93 


0.21±0.25 


6 


,06±0 


.90 


0.35 ± 0.64 


14 


.28 


2.5 ± 4.7 


25 




§ 




3 *t 


-1 


.810 


-1 


.95 


4 


.03 


16.3±5.1 


6.2±2.4 


38 


10.2±2.6 


5 


.09±0 


.17 


8.0 ± 3.1 


8, 


.19 


58. ±22. 


116 


2.19 ±0.47 


4 


-0 


.850 


-1 


.93 


5 


.64 


7.1±1.2 


3.10±0.95 


44 


4.03±0.29 


4 


.68±0 


.18 


2.32 ± 0.48 


13 


.35 


16.9 ± 3.5 


123 


0.435±0.089 


5* 


-1 


.307 


-1 


.79 


5 


.64 


9.6±2.5 


6.7±1.9 


70 


2.90±0.64 


6 


,18±0 


.47 


5.2 ± 3.0 


9, 


,88 


38. ±22. 


32 




4-7 


9 


Q*t 


-1 


.706 


-1 


.71 


7 


.25 


54.2±7.5 


21.6±4.7 


40 


32.6±2.8 


4 


.59±0 


.14 


17.6 ± 3.4 


10 


.37 


128. ±25. 


130 


^ 7 


4-1 


n 




-1 


.462 


-1 


.66 


6 


.44 


29.5±4.6 


14.2±3.5 


48 


15.3±1.1 


5 


.92±0 


.18 


22.3 ± 4.6 


11 


.22 


163. ±34. 


130 


fi fi 


4-1 


Q 

, o 


8* 


-1 


.873 


-1 


.62 


4 


.03 


10.0±2.6 


4.8±1.9 


48 


5.16±0.68 


4 


.96±0 


,21 


3.7 ± 1.1 


6. 


,81 


26.7 ± 7.8 


106 




4-n 


98 


9*t 


-1 


.936 


-1 


.41 


4 


.03 


5.9±1.6 


3.0±1.2 


51 


2.89±0.40 


3 


,21±0 


.42 


0.55 ± 0.25 


6, 


,81 


4.0 ± 1.8 


48 


n fin 




41 


10* 


-1 


.573 


-1 


.34 


4 


.03 


11.5±3.7 


6.7±2.7 


58 


4.8±1.1 


5 


,12±0 


.46 


3.8 ± 2.2 


11 


.60 


28. ±16. 


99 




zno. 


A 


11 


-0 


.916 


-1 


.24 


6 


.44 


17.3±2.1 


2.33±0.64 


13 


15. Oil. 5 


5 


.92±0 


.59 


22. ±12. 


13 


.35 


160. ±86. 


115 


1 OA 


i n 
±U, 


no 
,92 


12 


-1 


.076 


-1 


.20 


6 


.44 


4.10±0.33 


3.06±0.78 


75 


1.03±0.45 


6 


.06±0 


.90 


1.7 ± 1.9 


14 


.28 


12. ±14. 


10 


6.9 


±5. 


,9 


13 *t 


-1 


.394 


-1 


.13 


6 


.44 


23.1±3.9 


12.9±3.1 


56 


10.14±0.79 


5 


,75±0 


.15 


13.1 ± 2.5 


9, 


,49 


96. ±18. 


103 


5.5 


±1, 


,0 


14 


-1 


.655 


-0 


.67 


5 


.64 


11.0±2.4 


8.7±2.5 


80 


2.21±0.11 


3 


.05±0 


.52 


0.37 ± 0.16 


10 


.83 


2.7 ± 1.2 


38 


0.78 


±0, 


,57 


15 


-1 


.506 


-0 


.50 


8 


.86 


45.4±4.6 


18.1±3.2 


40 


27.3±1.4 


4 


.84±0 


.16 


17.7 ± 3.1 


13 


.94 


130. ±22. 


105 


5.7 


±1, 


.1 


16 


-0 


.936 


-0 


.22 


6 


.44 


4.62±0.70 


1.59±0.42 


34 


3.03±0.28 


4 


,39±0 


.66 


1.40 ± 0.83 


14. 


.63 


10.2 ± 6.0 


56 




§ 




17* 


-1 


.679 


-0 


.06 


5 


.64 


7.7±1.8 


4.2±1.2 


54 


3.51±0.58 


3 


.22±0 


.46 


0.67 ± 0.34 


10 


.83 


4.9 ± 2.5 


59 


0.78 


±0, 


.56 


18 


-1 


.084 


0. 


12 


7 


.25 


11.6±1.3 


2.38±0.55 


21 


9.19±0.73 


4 


.39±0 


.66 


4.2 ± 2.5 


12 


.03 


31. ±18. 


51 


2.9 


±2. 


.2 


19 


-1 


.576 


0. 


,90 


4 


.03 


2.85±0.87 


2.7±1.1 


96 


0.11±0.20 


2 


.35±0 


.53 


0.011± 0.024 


11 


.63 


0.08± 0.18 


18 


0.15 


±0, 


,13 


20* f 


-1 


.881 


1, 


.14 


7 


.25 


33.0±5.8 


20.9±4.4 


63 


12.1±1.4 


3 


,07±0 


.52 


0.141± 0.061 


15 


.23 


1.03± 0.45 


96 


0.38 


±0. 


,19 


21 


-0 


.911 


1. 


.14 


4 


.03 


3.7±1.2 


2.8±1.1 


77 


0.829±0.030 


3 


.96±0 


.58 


4.0 ± 2.2 


7, 


,71 


29. ±16. 


39 


2.8 


±1, 


,9 


22 


-1 


.454 


1. 


,32 


5 


.64 


7.5±1.7 


5.2±1.4 


69 


2.35±0.31 


4, 


.98±0 


.27 


1.70 ± 0.56 


13 


.28 


12.4 ± 4.1 


806 


0.75 


±0 


,21 


23* 


-0 


.006 


1. 


,42 


6 


.44 


13.8±2.6 


5.1±1.3 


37 


8.8±1.3 


3 


,46±0 


,54 


2.0 ± 1.1 


10 


.06 


14.7 ± 8.1 


40 


0.68 


±0 


,46 


24* t 


-1 


.639 


1. 


,48 


5 


.64 


12.1±2.7 


6.5±1.8 


54 


5.61±0.91 


3 


.62±0 


.53 


1.45 ± 0.81 


9, 


.79 


10.6 ± 5.9 


69 


1.11 


±0, 


,95 


25* 


-1 


.747 


1. 


,52 


4 


.83 


7.3±2.1 


4.9±1.6 


67 


2.41±0.47 


4 


.00±0 


.55 


0.83 ± 0.51 


9 


.79 


6.1 ± 3.7 


89 


0.78 


±0. 


,58 


26 


-1 


.879 


1. 


,58 


5 


.64 


5.8±1.6 


4.5±1.5 


78 


1.282±0.083 


5 


,19±0 


.21 


1.08 ± 0.24 


10 


.33 


7.9 ± 1.7 


118 


1.11 


±0, 


,29 


27* 


-0 


.420 


1, 


,58 


4 


.83 


10.2±2.7 


9.7±2.8 


96 


0.431±0.065 


2 


,99±0 


.51 


0.069± 0.037 


7, 


,71 


0.50± 0.27 


14 


0.65 


±0 


,41 



Table 6 — Continued 



Id. 


ARA 


ADec. 


R 


F H « 


Fdiff 


%-FHa 




A v 




LHa 


A 




W(ffa) 


M* 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 




(10) 


(11) 


(12) 


(13) 


(14) 


ooi 

28 + 


A 7£* O 

—0.768 


1 !~ A 

1.59 


E f A 

5.64 


OO o i c o 


1 A O I /(A 

14.2±4.U 


f 1 

61 


A A 1 1 O 

9. Oil. 3 


O 70 I A 

3.78i0 


C O 

.52 


O f 1 1/1 

2.D ± 1.4 


O AO 

8.93 


1 A I 1 A 

19. ilO. 


O 1 

81 


1 O A 1 A AA 

1.24 ±i).yy 


o a* 

29 


1 1 OC 

— 1.135 


1 o o 

1.82 


A O O 

4.83 


t A a 1 A o 

14.0±4.3 


A A I O A 

9.0±3.0 


f A 

64 


E A 1 1 O 

5. Oil. 3 


Oil 1 A 

3.11i0 


.51 


A OO 1 A C 7 

0.88 i 0.57 


O O A 

8.84 


P £ 1 A 1 

6.5 i 4.1 


7A 

70 


A AA 1 A 01 

0.90 i0.81 


30* 


— 1.038 


1.85 


4.03 


9.6±3.4 


7.0±2.7 


72 


O f A I A f O 

2.69i0.68 


4.14i0 


.44 


1 A O I A f A 

1.03 i 0.60 


6.96 


7.5 i 4.4 


118 


A A 7 I A OO 

0.47 i0.22 


01 *± 

31 + 


— 1.235 


1.89 


6.44 


O O O 1 A A 

23.8±4.9 


1 O A I O A 

12.4±3.0 


52 


11.4il.8 


3.01i0 


.46 


1 O P* I AAO 

1.85 i 0.93 


9.16 


1 o r i f o 

13.5 i 6.8 


86 


1.2 il.O 


32' * 


—0.056 


1 AO 

1.93 


O AC 

8.05 


1 A 7 I O 1 

19.7±3.1 


1 A O I O 1 

ll).<5±2.1 


55 


O A f 1 A 

8.9il.O 


O 1 O 1 A 


A O 

.48 


1 C f I A 7 /i 

1.56 i 0.74 


1 A (\f 

10.06 


11/1 1 £ A 

11.4 i 5.4 


07 

27 


A f\f 1 A A f 

0.96 i0.46 


ooi 


A 007 

—0.827 


1 A A 

1.99 


P A A 

0.44 


O /I O 1 C 1 

24.8±5.1 


1 c c i o o 

15.5±3.8 


f O 

63 


A O I 1 O 

9.3il.3 


O AO 1 A 

3.92i0 


.51 


OA 1 1 f 

3.0 i 1.6 


O AO 

8.93 


OO 1 1 o 

22. il2. 


7 A 

74 


O O 1 O 1 

2.3 i2.1 


34* 


—0.341 


2.00 


8.05 


33.6±4.1 


1 A 7 I O O 

19.7±3.8 


59 


1 O O 7 I A O 7 

13.87i0.27 


3.35i0 


.44 


O A1 A 1 1 A07 

2.919i 1.027 


10.33 


21.3 i 7.5 


58 


3.0 i2.3 


35** 


—0.677 


2.03 


8.86 


46.3±8.1 


o o a \ f r\ 

33. 4±6.0 


72 


12.9i2.1 


4.37i0 


,21 


5.8 i 1.9 


10.44 


43. il4. 


268 


O O P* 1 A O O 

2.85 i0.63 


Of * 

36 


1 joe 

— 1.426 


OAT 

2.07 


A DO 

4.83 


A C I 1 1 

4.5±1.1 


O A I 1 1 

3.4±1.1 


7E 

75 


1 1 1 C I A AAO 

1.116i0.008 


A 17 1 A 

4.27i0 


A 7 

.47 


A A 7 1 A 1 7 

0.47 i 0.17 


1 O OO 

13.28 


OA 1 1 O 

3.4 i 1.2 


07 

37 


1 AO I A 77 

1.03 i0.77 


37* 


—0.500 


2.15 


5.64 


18.5±4.1 


11.7±3.3 


63 


r> OA I A 7/" i 

6.80i0.76 


3.89i0 


.35 


o i r i a o 1 

2.15 i 0.81 


12.31 


15.7 i 5.9 


223 


A O O 1 A O O 

0.88 i0. 33 


O D 

38 


— 1.728 


o oo 

2.22 


A AO 

4.03 


O DO I A Af 

2.83±0.96 


O T I 1 1 

2.7±1.1 


A CT 

95 


a 1 o i a 1 1 

0.13i0.11 


A O CT 1 A 

4.35i0 


.60 


A ACTA 1 A A77 

0.059i 0.077 


1 o o o 

12.38 


A A O 1 A C7 

0.43i 0.57 


1 O 

13 


A f 1 I A C 1 

0.61 i0.51 


39 + 


1 AO A 

— 1.030 


O O /) 

2.24 


P A A 

0.44 


10.7±1.9 


10.4±2.6 


AO 

98 


A O A I A G 1 

0.24i0.61 


O /I O 1 A 

3.42i0 


.51 


A A C 1 A 1 CT 

0.05 i 0.15 


f C\f 

6.96 


A A 111 

0.4 i 1.1 


6 


1 A 1 1117 

1.41 ±1.17 


40* 


—0.170 


2.25 


6.44 


OA A 1 f A 

20.9±5.0 


15.5±3.8 


74 


5.4il.l 


4.32i0 


.16 


o o r 1 A 70 

2.35 i 0.78 


11.87 


17.2 i 5.7 


127 


1 07 I A O A 

1.27 i0.24 


a 1 i 
41 + 


1 O AA 

— 1.899 


o c o 

2.52 


A AO 

4.03 


O 77 1 A AO 

2.77±0.93 


1 A /i I A 77 

1.94±0.77 


7A 

70 


A OO I A 1 C 

0.82i0.15 


4.14i0 


A A 

.49 


A O O 1 A 1 O 

0.32 i 0.18 


7/11 

7.41 


O O 1 1 o 

2.3 i 1.3 


A £ 

95 


a a a i a or: 

0.40 i0.35 


42 


-1.143 


2.78 


4.83 


9.3±2.5 


5.5±1.8 


59 


3.81i0.72 


5.51il 


.14 


4.1 i 4.3 


13.00 


30. ±31. 


196 


0.99 i0.65 


43* 


-1.849 


2.85 


4.83 


3.65±0.91 


2.32±0.77 


64 


1.33i0.14 


4.10i0 


.54 


0.49 i 0.25 


7.41 


3.6 ± 1.8 


54 


0.36 i0.27 


44* t 


-1.007 


2.99 


6.44 


7.4±1.5 


7.3±1.8 


99 


0.10i0.32 


4.00i0 


.60 


0.03 i 0.13 


11.80 


0.24i 0.92 


9 


1.31 i0.99 


45 


-0.286 


3.20 


6.44 


9.9±2.2 


8.6±2.2 


87 


1.257i0.075 


3.13i0 


.67 


0.22 i 0.13 


12.54 


1.64i 0.93 


18 


0.48 i0.44 


46 


-0.495 


3.30 


4.83 


7.9±1.9 


4.2±1.4 


54 


3.67i0.49 


2.71i0 


.48 


0.48 i 0.24 


11.26 


3.5 i 1.7 


57 


0.43 i0.32 


47* 


-0.615 


3.47 


7.25 


13.3±2.4 


6.0±1.5 


45 


7.26i0.91 


3.17i0 


.71 


1.33 i 0.88 


11.26 


9.7 i 6.4 


63 


1.19 i0.98 


48* 


-1.770 


3.52 


5.64 


4.01±0.96 


2.20±0.63 


55 


1.80i0.33 


3.71i0 


.53 


0.50 i 0.29 


13.68 


3.6 i 2.1 


68 


0.28 i0.16 


49* 


-0.338 


3.87 


6.44 


3.37±0.51 


2.33±0.62 


69 


1.05i0.11 


3.59i0 


.43 


0.26 i 0.11 


12.54 


1.93i 0.83 


45 


1.6 ±1.1 


50 


-1.525 


4.48 


8.05 


3.37±0.44 


1.78±0.38 


53 


1.593i0.067 


2.77i0 


.59 


0.22 i 0.11 


27.97 


1.58i 0.77 


23 


0.73 ±0.61 


51 


-1.806 


5.36 


5.64 


4.25±0.83 


2.60±0.72 


61 


1.65i0.12 


4.26i0 


.40 


0.69 i 0.26 


29.87 


5.1 i 1.9 


137 


0.37 ±0.13 



Note. — See section 5 for explanations of Tables 5-9. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and 
Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arc seconds; Flux units: 1CP 15 erg s _1 cm~ 2 ; 
Luminosity units: 10 38 erg s" 1 ; N /ot units: 10 49 s" 1 ; Mass units: 10 5 M Q ]. a Q(H°) = 7.31 • 10 11 L Hq (Osterbrock (1989)). § We do not 
give mass values for these SSCs because we do not have broad-band magnitudes for them. 



to 
to 



Table 7. Candidate young SSCs in the NW zone. 



Id. 


ARA 


ADec. 


R 


F 

Hq 


1 am 


/yjJ - ria 


* Ha 




1 1 V 




T 

J-'Ha 


A 




W(H„) 


Mi 

±y - L -k 


(1) 


(21 


(31 


(41 


(51 


(61 


(71 


(81 




(91 




(101 


(111 


(12) 


(131 


(141 


1* 


-3.681 


-7.11 


6.44 


14.3±2.3 


8.8±2.2 


61 


5.561±0.091 


4 


,48±0. 


.73 


2.7 ± 1.6 


62.96 


20. 


±11. 


90 


1.09±0.87 


2 


-2.675 


-6.04 


6.44 


11.0±2.2 


6.1±1.5 


55 


4.98±0.67 


5 


,82±0 


.83 


6.8 ± 5.2 


21.19 


50. 


±38. 


64 


4.0 ±3.3 


3* 


-3.101 


-4.63 


4.83 


13.9±3.3 


6.4±2.1 


46 


7.6±1.2 


5 


,16±0. 


.47 


6.3 ± 3.2 


14.43 


46. 


±23. 


66 


4.1 ±3.1 


4 


-2.708 


-4.20 


7.25 


25.9±3.3 


14.6±3.2 


56 


11.301±0.048 


5 


,22±0. 


.47 


9.7 ± 3.5 


12.64 


71. 


±25. 


90 


5.9 ±4.7 


5* 


-3.324 


-4.03 


5.64 


14.2±3.1 


9.7±2.8 


68 


4.55±0.38 


5 


,67±0 


.49 


5.5 ± 2.5 


14.86 


40. 


±18. 


58 


4.1 ±3.3 


6*t 


-3.043 


-3.86 


7.25 


58.5±7.0 


18.6±4.1 


32 


39.9±2.9 


3 


,99±0 


.44 


13.6 ± 5.5 


11.81 


99. 


±40. 


81 


8.6 ±6.3 


7*tt 


-2.622 


-3.52 


4.83 


23.8±5.3 


6.3±2.1 


27 


17.5±3.3 


5 


.80±0 


.16 


23.4 ± 7.2 


8.69 


171. 


±53. 


125 


4.14±0.87 


8*t 


-3.604 


-3.49 


4.83 


9.9±2.6 


6.4±2.1 


64 


3.55±0.48 


5 


,87±0 


.21 


5.0 ± 1.5 


7.51 


37. 


±11. 


177 


1.64±0.35 


9* 


-3.204 


-3.45 


7.25 


37.9±6.7 


19.8±4.4 


52 


18.1±2.3 


5 


.53±0 


.18 


19.7 ± 5.2 


12.30 


144. 


±38. 


134 


4.48±0.99 


10** 


-2.725 


-3.44 


5.64 


33.9±7.3 


10.0±2.8 


29 


23.9±4.4 


4. 


.64±0 


.52 


13.3 ± 7.7 


8.97 


97. 


±56. 


84 


4.9 ±4.2 


11* 


-3.526 


-3.36 


4.03 


9.0±3.0 


5.1±2.0 


57 


3.9±1.0 


4 


,92±0. 


.47 


2.7 ± 1.6 


7.51 


20. 


±12. 


97 


1.7 ±1.4 


12+ 


-3.431 


-3.20 


6.44 


27.0±4.8 


14.6±3.6 


54 


12.3±1.2 


5 


,36±0 


.16 


11.9 ± 2.6 


9.07 


87. 


±19. 


132 


3.36±0.76 


13" 


-3.042 


-3.19 


8.05 


57.3±9.8 


25.0±5.0 


44 


32.2±4.8 


4 


.95±0 


.19 


22.8 ± 6.6 


11.81 


166. 


±49. 


103 


6.7 ±1.6 


14t 


-2.537 


-3.10 


5.64 


18.1±5.1 


7.3±2.1 


40 


10.8±3.0 


5 


,26±0. 


.52 


9.6 ± 6.4 


9.04 


70. 


±47. 


50 


4.7 ±3.6 


15** 


-2.658 


-3.06 


5.64 


33.0±8.1 


9.1±2.6 


28 


23.9±5.6 


4 


.09±0 


.51 


8.8 ± 5.4 


8.60 


64. 


±40. 


89 


2.8 ±2.3 


16* 


-2.331 


-3.01 


9.66 


21.9±2.8 


8.5±1.4 


39 


13.4±1.4 


6 


,24±0 


.58 


25. ±14. 


18.82 


183. 


±99. 


150 


5.8 ±2.1 


17 


-3.219 


-2.75 


5.64 


14.3±3.3 


12.6±3.6 


88 


1.71±0.26 


4 


,41±0 


.65 


0.80± 0.52 


12.30 


5.9± 3.8 


80 


1.3 ±1.1 


18* 


-2.597 


-2.69 


5.64 


18.3±4.7 


7.6±2.2 


42 


10.7±2.5 


4 


,67±0 


.45 


6.1 ± 3.5 


8.60 


45. 


±26. 


67 


6.2 ±4.7 


19 


-2.696 


-2.48 


4.83 


10.5±3.0 


6.4±2.1 


61 


4.14±0.85 


4 


.68±0 


.51 


2.4 ± 1.4 


9.77 


17. 


±10. 


63 


3.6 ±2.6 


20 


-3.490 


-1.43 


9.66 


41.8±6.3 


30.0±4.9 


72 


11.8±1.3 


3 


,51±0 


.48 


2.8 ± 1.3 


19.88 


20.4± 9.8 


55 


2.9 ±2.5 


21 


-3.559 


0.00 


6.44 


16.0±3.3 


7.5±1.9 


47 


8.5±1.5 


3 


.07±0 


.44 


1.46± 0.74 


22.06 


10.6± 5.4 


78 


0.89±0.69 



Note. — See section 5 for explanations of Tables 5-9. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and 
Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arc seconds; Flux units: 10~ 15 erg s _1 cm~ 2 ; 
Luminosity units: 10 38 erg s" 1 ; N /ot units: 10 49 s" 1 ; Mass units: 10 5 M Q ]. a Q(H°) = 7.31 • 10 11 L Ha (Osterbrock (1989)). 



Table 8. Candidate young SSCs in the SE zone. 



Id. 


ARA 


ADec. 


R 


i Ha 


-t dirt 


%Fh 


Frr 






A 


JV fot 


W(H 1 




(11 


(2) 


(3) 


(4) 


(51 


(61 


(71 


(81 


(91 


(101 


(11) 


(121 


(131 


(141 


1 


-0 


.498 


-11 


.19 


4 


.83 


4.5±1.4 


3.7±1.2 


82 


0.83±0.21 


1.35±0.47 


0.038±0.023 


44. 


.36 


0.28± 0.17 


13 


0.091±0.067 


2 





.157 


-9 


.42 


6 


,44 


14.6±3.5 


8.7±2.2 


60 


5.9±1.3 


2.34±0.31 


0.58 ±0.26 


15. 


.41 


4.2 ± 1.9 


106 


0.097±0.035 


3 


o 


.440 


—9 


.04 


4 


.83 


7.8±2.5 


5.2±1.7 


66 


2.67±0.78 


1.65±0.49 


0.16 ±0.10 


20. 


.53 


1.14± 0.75 


66 


0.090±0.081 


4* 


-1 


.189 


—8. 


.63 


6 


,44 


28.2±6.6 


19.1±4.8 


68 


9. Oil. 8 


2.64±0.53 


1.11 ±0.67 


14, 


.52 


8.1 ± 4.9 


99 


0.37 ±0.20 


5 


o 


.230 


-8. 


.62 


5 


.64 


14.9±3.9 


6.2±1.8 


42 


8.7±2.1 


2.58±0.28 


1.02 ±0.46 


15, 


.41 


7.5 ± 3.4 


111 


0.116±0.030 


6* 


-0 


.953 


-8. 


.41 


4 


.83 


11.4±3.4 


10.9±3.6 


95 


0.54±0.20 


3.53±0.46 


0.130±0.092 


9 


.24 


0.95± 0.68 


20 


1.4 ±1.2 


7*t 


-1 


.359 


-7. 


.98 


4 


,83 


17.2±5.2 


11.3±3.7 


66 


5.9±1.5 


3.77±0.49 


1.7 ±1.1 


8, 


.63 


12.4 ± 7.7 


86 


1.08 ±0.95 


g*t 


-0 


.596 


-7. 


.96 


5 


.64 


16.6±4.4 


13.0±3.7 


78 


3.59±0.72 


3.05±0.25 


0.60 ±0.23 


8, 


.51 


4.4 ± 1.7 


126 


0.273±0.081 


9* 


-0 


.911 


_7 


,93 


5 


.64 


17.6±4.7 


16.7±4.7 


95 


0.89±0.02 


3.1 ±1.6 


0.15 ±0.19 


8. 


.85 


1.1 ± 1.4 


56 


0.37 ±0.53 


10 


-0 


.814 


-7. 


.93 


5 


.64 


19.0±5.1 


15.8±4.5 


83 


3.24±0.59 


2.4 ±1.1 


0.34 ±0.33 


8, 


.85 


2.5 ± 2.4 


62 


0.43 ±0.50 


11* 


-1 


.265 


-7. 


.90 


5 


.64 


45. ±10. 


16.9±4.8 


38 


27.7±5.2 


3.40±0.16 


6.1 ±1.9 


8, 


.63 


44. ±14. 


129 


0.97 ±0.22 


12* 


-1 


.134 


-7, 


.80 


5 


.64 


40.6±9.7 


18.0±5.1 


44 


22.6±4.6 


2.46±0.44 


2.4 ±1.3 


12, 


,10 


17.7 ± 9.4 


90 


1.25 ±0.92 


13 


-1 


.513 


-7 


.62 


5 


.64 


17.5±4.0 


10.9±3.1 


62 


6.65±0.92 


4.90±0.45 


4.5 ±2.2 


15, 


,41 


33. ±16. 


153 


0.94 ±0.42 


14** 


-1 


.072 


_7. 


.13 


5 


.64 


35.2±8.8 


20.2±5.7 


57 


15.0±3.1 


2.80±0.46 


2.1 ±1.2 


10. 


,75 


15.2 ± 8.4 


82 


1.3 ±1.0 


15** 


-1 


.310 


-7. 


.06 


4 


.03 


18.0±6.5 


8.9±3.5 


49 


9.1±3.0 


2.78±0.48 


1.25 ±0.86 


9, 


.04 


9.1 ± 6.3 


69 


0.65 ±0.58 


16** 


n 


.yoo 


7 


(if; 


A 


.00 


18.4±5.4 


14.9±5.0 


81 


3.50±0.47 


3.07±0.52 


0.60 ±0.32 


1 n 




4.4 ± 2.3 


418 


0.169±0.080 


17 





.944 


-7. 


,01 


6 


.44 


11.9±2.4 


10.5±2.6 


89 


1.34±0.25 


1.6 ±1.0 


0.073±0.070 


19 


.70 


0.53± 0.51 


141 


0.016±0.020 


18** 


-1 


.218 


-6 


.87 


4 


.03 


20.5±7.4 


9.9±3.9 


48 


10.6±3.5 


3.26±0.53 


2.1 ±1.5 


6, 


.64 


15. ±11. 


62 


0.94 ±0.74 


19* 


-0 


.593 


-6 


.63 


6 


.44 


24.6±5.0 


23.3±5.8 


95 


1.31±0.76 


3.10±0.46 


0.23 ±0.21 


10. 


.01 


1.7 ± 1.5 


39 


1.12 ±0.91 


20* 


-1 


.191 


-6. 


.52 


3 


.22 


12.9±5.7 


6.6±3.2 


51 


6.4±2.5 


2.85±0.43 


0.92 ±0.65 


6, 


,64 


6.7 ± 4.8 


73 


1.02 ±0.77 


21 





.546 


-6 


.47 


4 


.83 


5.6±1.3 


5.2±1.7 


92 


0.47±0.43 


2.60±0.58 


0.056±0.076 


15. 


,20 


0.41± 0.56 


133 


§ 


22 





.086 


-6 


.26 


6 


.44 


18.6±3.8 


12.5±3.1 


67 


6.11±0.64 


2.52±0.66 


0.69 ±0.41 


10. 


,89 


5.0 ± 3.0 


216 


0.069±0.055 


23* 


-1 


.066 


-6. 


.20 


3 


.22 


7.6±3.2 


7.1±3.5 


93 


0.55±0.33 


2.77±0.50 


0.074±0.073 


10, 


,45 


0.54± 0.54 


73 


0.37 ±0.33 


24* 





.200 


-6 


.08 


5 


.64 


13.7±3.3 


9.0±2.6 


65 


4.76±0.72 


3.70±0.54 


1.31 ±0.73 


10. 


,89 


9.54± 5.35 


125 


0.37 ±0.21 


25** 


-0 


.527 


-6 


.07 


4 


.83 


15.1±4.7 


13.8±4.6 


92 


1.286±0.059 


2.82±0.47 


0.181±0.073 


8, 


,26 


1.32± 0.53 


47 


0.66 ±0.53 


26* 


-0 


.408 


-5 


.91 


6 


.44 


29.9±6.2 


23.0±5.7 


77 


6.85±0.42 


2.68±0.43 


0.86 ±0.34 


10, 


,15 


6.3 ± 2.5 


84 


1.01 ±0.72 


27* 





.922 


-5. 


.89 


7 


.25 


15.5±3.0 


11.2±2.5 


73 


4.25±0.54 


2.77±0.46 


0.58 ±0.27 


15. 


,06 


4.2 ± 2.0 


97 


0.46 ±0.38 
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Id. 


ARA 


ADec. 


R 


Fhq 


Fdiff 


%F Ha 




A v 




A 




W{H a ) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 



28*ti 


-0. 


300 


-5 


.77 


5 


.64 


22.6±5.8 


16.5±4.7 


73 


6.1±1.1 


3.18±0.54 


1.12 ±0.65 


9, 


,65 


8.2 ± 4.7 


84 


0.65 ±0.53 


29 


0. 


,354 


-5 


.66 


5 


.64 


12.2±3.2 


8.7±2.5 


71 


3.49±0.68 


3.20±0.47 


0.66 ±0.36 


14 


.33 


4.8 ± 2.7 


65 


0.59 ±0.50 


30* 


1. 


,079 


-5 


,64 


8 


.86 


17.2±2.6 


14.9±2.7 


87 


2.287±0.085 


3.15±0.53 


0.41 ±0.18 


15 


,06 


3.0 ± 1.3 


96 


0.59 ±0.56 


31 


0. 


,540 


-5 


.60 


4 


.83 


6.5±1.9 


5.6±1.9 


86 


0.894±0.024 


2.60±0.58 


0.107±0.050 


13 


.17 


0.78± 0.37 


28 


0.17 ±0.14 


32 


-1. 


,481 


-5 


.29 


6 


.44 


8.9±1.6 


7.2±1.8 


81 


1.68±0.18 


5.29±0.47 


1.53 ±0.71 


20 


.47 


11.1 ± 5.2 


66 


3.7 ±2.7 


33* 


-0. 


,302 


-5 


.21 


4 


.03 


11.6±4.2 


9.5±3.8 


82 


2.08±0.42 


3.19±0.23 


0.39 ±0.14 


9, 


,48 


2.8 ± 1.1 


144 


0.307±0.089 


34* 


-0. 


,600 


-5 


.18 


6 


.44 


37.4±8.4 


29.0±7.2 


78 


8.4±1.2 


3.26±0.49 


1.66 ±0.84 


11 


.05 


12.1 ± 6.1 


31 


3.1 ±2.1 


35* 


-0. 


,784 


-5 


.11 


5 


.64 


37.1±8.5 


23.1±6.6 


62 


14.0±2.0 


2.38±0.45 


1.41 ±0.68 


7, 


,75 


10.3 ± 5.0 


56 


1.7 ±1.1 


36 


-0. 


,212 


-4 


.95 


4 


.83 


13.8±4.1 


13.5±4.5 


98 


0.28±0.39 


3.13±0.48 


0.051±0.087 


9, 


,48 


0.37± 0.64 


33 


0.81 ±0.70 


37* 


0. 


,414 


-4 


,90 


5 


,64 


12.1±3.3 


9.7±2.7 


80 


2.49±0.55 


3.08±0.51 


0.43 ±0.26 


11 


.19 


3.1 ± 1.9 


73 


0.44 ±0.35 


38* 


0. 


,556 


-4 


.85 


4 


.83 


10.7±3.3 


5.9±2.0 


56 


4.7±1.4 


2.58±0.48 


0.56 ±0.36 


6, 


,74 


4.1 ± 2.6 


98 


0.24 ±0.19 


39* 


-0. 


,834 


-4 


.75 


4 


.03 


22.0±7.8 


11.7±4.7 


53 


10.3±3.1 


3.27±0.56 


2.0 ±1.5 


7, 


.10 


15. ±11. 


87 


1.4 ±1.1 


40 


-0. 


,687 


-4 


,74 


4 


.83 


20.1±6.1 


17.1±5.7 


85 


3.08±0.39 


2.55±0.60 


0.35 ±0.21 


10 


.38 


2.6 ± 1.5 


50 


0.45 ±0.36 


41 


0. 


,308 


-4 


.58 


5 


.64 


12.2±3.3 


11.8±3.3 


97 


0.354±0.054 


3.16±0.47 


0.065±0.033 


8, 


,63 


0.47± 0.24 


17 


0.44 ±0.31 


42* 


0. 


,596 


-4, 


.53 


4 


.03 


10.5±3.7 


4.0±1.6 


38 


6.5±2.1 


2.80±0.28 


0.90 ±0.49 


6. 


,74 


6.6 ± 3.5 


130 


0.116±0.041 


43* 


-0. 


,813 


-4 


,36 


4 


.83 


25.5±7.3 


21.5±6.1 


76 


6.8±1.6 


4.24±0.49 


2.8 ±1.7 


8, 


,65 


20. ±12. 


80 


3.6 ±3.2 


44* t 


-0. 


,908 


-4 


.36 


5 


.64 


28.3±7.7 


16.6±5.5 


65 


8.9±1.7 


3.57±0.57 


2.2 ±1.4 


7, 


.10 


16. ±10. 


67 


2.4 ±1.9 


45** 


0. 


,572 


-4, 


.15 


4 


.83 


17.0±5.1 


6.2±2.0 


36 


10.9±3.0 


3.10±0.68 


1.9 ±1.5 


6. 


,99 


14. ±11. 


196 


0.132±0.094 


46* 


-0. 


,699 


-4 


.15 


6 


.44 


46.7±9.8 


30.3±7.5 


65 


16.4±2.2 


3.12±0.47 


2.9 ±1.4 


9, 


,40 


21. ±10. 


81 


2.1 ±1.8 


47 


-0. 


,091 


-4 


,12 


6 


.44 


31.6±6.4 


25.5±6.4 


81 


6.073±0.023 


2.61±0.52 


0.73 ±0.29 


9, 


,90 


5.4 ± 2.1 


37 


0.79 ±0.63 


48 


-0. 


,302 


-4, 


.11 


4 


.83 


21.2±6.4 


16.3±5.4 


77 


5.0±1.0 


3.13±0.86 


0.89 ±0.76 


8. 


43 


6.5 ± 5.5 


189 


0.33 ±0.33 


49 


-0. 


,549 


-4 


.04 


5 


.64 


26.6±6.7 


15.7±5.2 


65 


8.6±2.3 


3.84±0.52 


2.6 ±1.7 


9, 


,90 


19. ±12. 


99 


0.89 ±0.80 


50 


-0. 


196 


-3 


.98 


4 


.83 


24.3±7.5 


12.0±4.8 


79 


3.26±0.67 


3.1 ±1.0 


0.57 ±0.56 


7, 


,07 


4.2 ± 4.1 


95 


0.27 ±0.25 


51 


-0. 


,385 


-3 


.65 


4 


.03 


15.2±5.5 


23.5±6.7 


88 


3.127±0.003 


3.05±0.16 


0.523±0.062 


13 


.00 


3.82± 0.45 


258 


0.70 ±0.17 


52* 


-0. 


,308 


-3 


.63 


4 


.83 


28.9±8.6 


17.0±5.6 


59 


12.0±3.0 


4.15±0.52 


4.6 ±2.9 


7, 


,07 


34. ±21. 


130 


0.40 ±0.16 


53 


-0. 


,719 


-3 


,62 


4 


.03 


21.9±7.4 


11.3±4.5 


52 


10.5±2.9 


1.90±0.55 


0.74 ±0.51 


6. 


,74 


5.4 ± 3.7 


86 


0.24 ±0.20 


54* 


0. 


,745 


-3 


.55 


8 


.86 


29.6±3.6 


7.5±3.0 


78 


2.090±0.088 


3.86±0.36 


0.64 ±0.20 


10 


.22 


4.7 ± 1.5 


416 


0.78 ±0.35 



Table 8 — Continued 



Id. 


ARA 


ADec. 


R 




Fdiff 


%F Ha 




A v 




A 




W(ffa) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 



55* 





.280 


-3 


.53 


4. 


.03 


9.6±3.1 


6.9±2.3 


66 


3.52±0.26 


1 


.84±1 


.20 


0.24 


±0. 


.23 


12 


.84 


1.7 ± 1.7 


43 


0.07 


±0.10 


56* 


-1 


.221 


-3 


.36 


4. 


.83 


10.4±2.0 


16.8±5.6 


61 


10.6±2.1 


3 


.67±0 


.36 


2.8 


±1. 


.3 


7. 


.51 


20.7 ± 9.8 


173 


0.37 


±0.12 


57* 


-0 


.571 


-3 


.31 


4, 


.83 


27.3±7.7 


13.2±2.4 


45 


16.4±1.2 


4 


,31±0 


.50 


7.1 


±3. 


.2 


14 


.91 


52. ±23. 


95 


7.2 


±4.0 


58** 


-0 


.752 


-3 


.28 


4. 


.03 


26.9±8.9 


26.1±5.2 


83 


5.56±0.51 


4 


,56±0 


.52 


2.9 


±1. 


.4 


10 


.22 


21. ±10. 


87 


9.9 


±9.5 


59 


-1 


.081 


-3 


.27 


5. 


,64 


26.7±5.8 


13.2±3.8 


50 


13.5±2.1 


3 


,52±0. 


.49 


3.2 


±1. 


.7 


12 


.84 


24. ±12. 


54 


4.0 


±3.7 


60** 


-0 


.653 


-3 


.26 


5. 


.64 


38.1±8.7 


21.9±6.2 


57 


16.2±2.5 


4 


,81±0 


.14 


0.3 


±2. 


.6 


7. 


.51 


75. ±19. 


125 


3.85 


±0.68 


61 





.591 


-3 


.26 


6. 


.44 


14.0±3.4 


10.6±2.6 


75 


3.47±0.72 


4 


.52±0 


.76 


1.8 


±1. 


.4 


13 


.03 


13. ±10. 


85 


1.5 


±1.2 


62 





.378 


-3 


.24 


8. 


.05 


31.7±5.7 


29.8±7.4 


49 


30.8±6.3 


2. 


.92±0. 


.68 


4.7 


±3. 


.3 


11 


.22 


34. ±24. 


70 


0.65 


±0.57 


63* 


-0 


.824 


-3 


.21 


4. 


.03 


16.6±5.7 


9.8±3.9 


59 


6.8±1.8 


3 


,83±0 


.41 


2.0 


±1. 


.2 


6 


.64 


14.9 ± 8.6 


66 


2.6 


±1.9 


64* 


-0 


.214 


-3 


.10 


6. 


.44 


61. ±14. 


10.6±4.2 


39 


16.3±4.7 


2 


,98±0 


.17 


2.6 


±1. 


.1 


6 


.37 


19.0 ± 7.9 


129 


0.64 


±0.14 


65* 


-0 


.336 


-3 


.04 


6. 


.44 


61. ±12. 


30.5±7.6 


50 


30.3±4.6 


3 


,08±0. 


.27 


5.2 


±1. 


.8 


7. 


.78 


38. ±13. 


176 


0.66 


±0.23 


66* 


-0 


.438 


-2 


.96 


3. 


.22 


9.6±4.4 


7.6±3.8 


79 


2.03±0.58 


3 


.22±0 


.30 


0.39 


±0. 


.20 


7. 


.87 


2.8 ± 1.5 


353 


0.175±0.066 


67** 


-0 


.757 


-2. 


.91 


3. 


.22 


8.9±3.6 


14.6±4.1 


59 


9.97±0.95 


4 


,20±0 


.51 


4.0 


±1. 


.9 


13 


.46 


29. ±14. 


35 


8.1 


±7.0 


68* 


-0 


.958 


-2 


.84 


5 


.64 


24.5±5.1 


6.3±3.1 


71 


2.60±0.51 


4 


.66±0 


.21 


1.47 


±0. 


.52 


6. 


.37 


10.7 ± 3.8 


107 


1.06 


±0.25 


69* 


-0 


.098 


-2 


.84 


4. 


.83 


19.0±5.2 


16.1±5.4 


85 


2.91±0.11 


3 


,00±0. 


.49 


0.47 


±0. 


.19 


8. 


.25 


3.4 ± 1.4 


28 


1.02 


±0.89 


70 


-0 


.583 


-2. 


.61 


6. 


.44 


30.9±6.4 


27.0±6.7 


88 


3.88±0.34 


4 


,54±0 


.49 


2.01 


±0. 


.91 


11 


.29 


14.7 ± 6.7 


68 


5.2 


±4.4 


71 


-0 


.359 


-2 


.61 


3. 


.22 


12.5±5.4 


7.4±3.7 


59 


5.07±1.7 


3 


.84±0 


.56 


1.5 


±1. 


.2 


7. 


.78 


11.2 ± 8.6 


132 


0.24 


±0.14 


72 


-0 


.460 


-2 


.52 


4. 


.03 


13.8±4.9 


11.1±4.4 


80 


2.72±0.45 


5. 


,17±0. 


.19 


2.27 


±0. 


.70 


7. 


.87 


16.6 ± 5.1 


121 


1.45 


±0.33 


73 


-0 


.162 


-2 


.51 


4. 


.83 


28.4±8.8 


12.1±2.7 


57 


9.0±1.3 


5 


.08±0 


.43 


7.0 


±3. 


.3 


13 


.03 


51. ±24. 


215 


1.47 


±0.44 


74* 





.599 


-2. 


.51 


7. 


.25 


21.1±4.0 


16.2±5.4 


57 


12.2±3.4 


3 


,05±0 


.49 


2.0 


±1. 


.3 


8. 


.25 


14.9 ± 9.7 


69 


2.1 


±2.0 


75* 


-0 


.278 


-2. 


.38 


4. 


.83 


30.9±9.0 


16.2±5.4 


53 


14.7±3.7 


3 


,43±0. 


.50 


3.3 


±2. 


.1 


8. 


.38 


24. ±15. 


85 


2.4 


±2.2 


76* 


-0 


.469 


-2. 


.01 


3. 


.22 


12.5±5.6 


6.3±3.1 


50 


6.2±2.4 


4 


.05±0 


.41 


2.2 


±1. 


.6 


6 


.89 


16. ±11. 


87 


1.8 


±1.3 


77** 


-0 


.394 


-1. 


.96 


4. 


.83 


31.9±9.2 


14.4±4.8 


45 


17.5±4.5 


4 


.02±0 


.48 


6.1 


±3. 


.8 


6 


.89 


45. ±28. 


75 


4.8 


±4.0 


78 


-0 


.263 


-1 


.77 


4. 


.03 


13.0±4.8 


9.8±3.9 


76 


3.16±0.92 


5 


.06±0 


.91 


2.4 


±2. 


.4 


6 


.71 


18. ±17. 


60 


4.1 


±4.3 


79* 


-0 


.159 


-1 


.74 


4. 


.83 


27.4±7.3 


13.9±4.6 


51 


13.5±2.7 


4 


,59±0. 


.51 


7.2 


±4. 


.2 


8. 


.32 


53. ±31. 


66 


4.3 


±3.6 


80 


-0 


.234 


-1 


.42 


4. 


.83 


24.9±7.1 


12.2±4.0 


49 


12.7±3.1 


4 


,45±0 


.52 


6.1 


±3. 


.9 


6 


.71 


45. ±28. 


80 


3.5 


±2.8 


81* 


-0 


.466 


-1 


.40 


4. 


.83 


17.9±4.9 


10.6±3.5 


59 


7.3±1.4 


3 


.97±0. 


.35 


2.5 


±1. 


.1 


7. 


.75 


18.0 ± 8.2 


46 


3.6 


±2.1 



Table 8 — Continued 



Id. 


ARA 


ADec. 


R 




F diS 






A v 




A 




W(JT Q ) 




(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


82* 


-0.137 


-1.28 


4.83 


33.0±7.5 


11.3±3.7 


34 


21.8±3.8 


3.56±0.31 


5.4 ±2.2 


8.32 


39. ±16. 


77 


5.8 ±2.9 


83** 


-0.397 


-1.14 


6.44 


23.7±4.6 


16.3±4.0 


69 


7.41±0.57 


3.83±0.28 


2.24 ±0.64 


7.75 


16.3 ± 4.7 


23 


8.6 ±3.6 


84 


0.288 


-0.18 


5.64 


6.9±1.1 


-1.3±-0.4 


- 19 


8.2±1.5 


4.36±0.56 


3.7 ±2.2 


24.35 


27. ±16. 


27 


2.6 ±1.4 


85 


-0.142 


-0.11 


6.44 


6.4±1.1 


-2.4±-0.7 


- 37 


8.7±1.8 


4.86±0.75 


5.7 ±4.5 


13.14 


42. ±33. 


58 


3.1 ±2.5 


86 


0.000 


0.00 


6.44 


16.1±1.2 


-5.2±-1.4 


- 32 


21.3±2.6 


2.60±0.16 


2.53 ±0.60 


13.14 


18.5 ± 4.4 


32 


2.25 ±0.61 



Note. — See section 5 for explanations of Tables 5-9. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and 
Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arc seconds; Flux units: 10~ 15 erg s _1 cm~ 2 ; 
Luminosity units: 10 38 erg s" 1 ; N /ot units: 10 49 s" 1 ; Mass units: 10 5 M ]. a Q(H°) = 7.31 • 10 11 £ Hq (Ostcrbrock (1989)). § We do not 
give mass values for these SSCs because we do not have broad-band magnitudes for them. 



Table 9. Candidate young SSCs in the SW zone. 



Id. 


ARA 


ADec. 


R 


x ha 


± dirt 




1 Ha 




Av 








A 


Jv fot 




M, 

1 Y± -k 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 
K°J 




(9) 




(10) 




(11) 


(12) 


(13) 


fl4) 


1 


-3 


,758 


-16. 


,14 


8. 


.05 


18.8±3.6 


13.0±2.6 


69 


5.8±1.0 


3, 


,14±0. 


,52 


1.04 ±0.59 


59 


.45 


7.6 ± 4.3 


142 


0.231±0.097 


2* 


-2. 


,384 


-15. 


,30 


5 


,64 


12.6±3.3 


10.3±2.9 


82 


2.31±0.38 


2, 


,11±0, 


.45 


0.190±0.097 


11 


.93 


1.39 ± 0.71 


48 


0.20 ±0.14 


3 


-2. 


,274 


-14. 


.94 


6 


.44 


14.9±3.6 


14.5±3.6 


97 


0.383±0.065 


1 


,64±0, 


.54 


0.022±0.013 


11 


.93 


0.162± 0.094 


7 


0.119±0.090 


4 


-2. 


,172 


-14. 


,31 


7 


.25 


23.1±4.5 


20.1±4.5 


87 


2.991±0.025 


2, 


,30±0. 


.67 






14 


.30 


2.1 ± 1.1 


51 


0.28 ±0.22 


5* 


-3 


,216 


-11, 


,82 


8 


,86 


95. ±15. 


59. ±11. 


62 


35.8±4.5 


2, 


,51±0. 


.63 


A D -4-9 


A 


15 


.75 


29. ±18. 


253 


0.38 ±0.25 


6*t 


-2. 


,968 


-11, 


,76 


8. 


.05 


75. ±13. 


53. ±11. 


71 


21.8±2.5 


2, 


41±0. 


,17 


9 9c; _|_fi 




18 


.54 


16. ± 3.9 


440 


0.41 ±0.10 


7 


-2. 


,616 


-11, 


,22 


6 


.44 


49. ±13. 


35. ±8. 7 


70 


14.6±3.9 


3, 


,06±0. 


,21 


9 ^ -4-1 


n 


16 


.89 


18.0 ± 7.6 


175 


0.56 ±0.16 


8* 


-3 


,122 


-11, 


,07 


8 


,05 


94.±17. 


54.±11. 


58 


39.2±6.1 


2, 


93±0 


,76 


6.0 ±4. 


,4 


15 


.75 


44. ±32. 


477 


0.47 ±0.35 


9* 


-1. 


,927 


-10, 


,82 


5 


.64 


16.8±4.2 


13.2±3.8 


79 


3.59±0.46 


3 


,59±0, 


,25 


0.90 ±0. 


,28 


27 


.35 


6.6 ± 2.1 


181 


0.31 ±0.10 


10* 


-3 


,295 


-10. 


,79 


5 


.64 


25.9±7.7 


24.4±6.9 


94 


1.53±0.80 


3, 


,22±0, 


,59 


0.29 ±0. 


,28 


16 


.51 


2.1 ± 2.1 


65 


0.76 ±0.71 


11* 


-2. 


,837 


-10. 


,74 


6 


.44 


64.±15. 


37.9±9.4 


60 


25.7±5.6 


2, 


,68±0, 


,78 


3.2 ±2. 


6 


20 


.67 


24. ±19. 


325 


0.22 ±0.17 


12* 


-2. 


,525 


-10. 


,37 


6 


.44 


75. ±17. 


35.7±8.9 


48 


39.3±7.7 


2, 


,61±0. 


,27 


4.7 ±1. 


.9 


10 


.20 


34. ±14. 


189 


0.44 ±0.14 


13* 


-2. 


,215 


-10. 


,37 


4 


.83 


19.4±5.4 


15.4±5.1 


79 


4.02±0.32 


3, 


,24±0, 


,21 


0.78 ±0. 


,19 


15 


.23 


5.7 ± 1.4 


190 


0.251±0.072 


14** 


-2. 


,380 


-10. 


,26 


5 


.64 


39.3±9.8 


24.4±7.0 


62 


14.9±2.8 


2, 


,95±0. 


,29 


2.32 ±0. 


,95 


8, 


.41 


17.0 ± 6.9 


123 


0.45 ±0.14 


15** 


-2. 


,634 


-10. 


,22 


5 


,64 


65. ±16. 


28.6±8.1 


44 


36.8±8.2 


2, 


,29±0, 


.31 


3.5 ±1. 


,6 


10 


.20 


25. ±12. 


252 


0.259±0.091 


16* 


-2. 


,362 


-9. 


,79 


6 


.44 


48.5±9.8 


32.1±8.0 


66 


16.4±1.8 


2, 


,91±0. 


,22 


2.47 ±0. 


,67 


8. 


.41 


18.0 ± 4.9 


164 


0.43 ±0.12 


17*tt 


-2. 


,567 


-9. 


,66 


8 


.05 


103. ±19. 


56. ±11. 


54 


47.2±7.5 


3, 


,01±0, 


,17 


7.7 ±2. 


,2 


10 


.87 


56. ±16. 


128 


1.41 ±0.35 


18* 


-2. 


,232 


-9. 


,24 


4 


.83 


22.4±6.5 


15.6±5.2 


70 


6.7±1.3 


2, 


49±0. 


,64 


0.74 ±0. 


,50 


8. 


.27 


5.4 ± 3.6 


170 


0.107±0.085 


19 


-2. 


,481 


-9. 


23 


4 


.03 


24.6±8.8 


13.4±5.3 


54 


11.2±3.5 


3 


,18±0. 


,15 


2.07 ±0. 


,88 


10 


.88 


15.2 ± 6.4 


183 


0.380±0.085 


20* 


-2. 


,150 


-9. 


,03 


4 


,83 


17.6±5.3 


13.8±4.6 


78 


3.81±0.74 


3, 


,61±0, 


,43 


0.98 ±0. 


,51 


8 


.27 


7.1 ± 3.7 


203 


0.35 ±0.16 


21 


-1. 


,934 


-8. 


,59 


7 


.25 


28.7±5.9 


18.5±4.1 


65 


10.2±1.8 


3, 


,23±0, 


,49 


2.0 ±1. 


.1 


21 


.18 


14.3 ± 7.8 


86 


0.94 ±0.80 


22 


-2. 


,635 


-7. 


,58 


7 


.25 


35.6±3.7 


24.7±5.4 


69 


10.9±1.7 


4, 


,52±0 


,48 


5.6 ±2. 


,9 


28 


.68 


41. ±21. 


35 


4.2 ±3.5 


23* 


-2. 


,155 


-6. 


.91 


6 


.44 


25.6±4.4 


16.2±4.0 


63 


9.42±0.39 


5. 


,11±0, 


,45 


7.5 ±2. 


,9 


35 


.63 


55. ±21. 


125 


1.77 ±0.77 



Note. — See section 5 for explanations of Tables 5-9. Coordinates of knots are relative to the reference SSC (RA = 9 h 55 m 53.56 s and 
Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arc seconds; Flux units: 10~ 15 erg s _1 cm~ 2 ; 
Luminosity units: 10 38 erg s" 1 ; N /ot units: 10 49 s" 1 ; Mass units: 10 5 M ]. a Q(H°) = 7.31 • 10 11 L Hq (Osterbrock (1989)). 



to 



Table 10. Density (number of SSCs per unit area, kpc -2 ) of young SSCs within each zone. Mean (") and median values (~) and their 
standard deviation (a) for stellar masses (10 5 M ), H Q luminosities (10 38 erg s _1 ), radius (pc) and projected separation to the closest SSC 

(pc) for each zone. 

































Zone 


Size (pc) 


P 


M 


M 


cr(M) 


L 


L 


a(L) 


R 


R 


<7(R) 


A 


A 


a(A) 


N 


161.0 x 64.4 


1640 


0.53 


0.43 


0.50 


0.98 


0.69 


0.89 


5.6 


5.6 


1.8 


11.2 


10.9 


4.4 


NE 


201.3 x 120.8 


2097 


1.8 


1.0 


2.1 


3.4 


1.4 


5.2 


5.8 


5.6 


1.3 


11.5 


10.8 


4.2 


NW 


185.2 x 120.8 


939 


4.0 


4.1 


2.0 


9.5 


6.8 


7.6 


6.3 


5.6 


1.5 


15 


12 


12 


SE 


242.0 x 242.0 


1468 


1.7 


0.9 


2.0 


2.0 


1.5 


2.1 


5.3 


4.8 


1.2 


10.7 


9.4 


5.1 


SW 


281.8 x 241.5 


338 


0.65 


0.38 


0.88 


2.6 


2.2 


2.3 


6.4 


6.4 


1.3 


18 


15 


12 


Total 


563.5 x 563.5 


620 


1.7 


0.9 


2.0 


3.2 


1.7 


4.6 


5.7 


5.6 


1.4 


12.2 


10.5 


7.2 



Table 11. Star formation rate values for the different zones analyzed. Columns 2, 3 and 4 provide the number the SSCs (in parentesis 
the number of them with 1-6 Myr and with 6-25 Myr), SFR (M Q yr _1 ) for SSCs with 1-6 Myr and 6-25 Myr respectively and estimated 
from the mass values provided in Tables 5-9. Columns 5, 6 and 7 give the total Ha luminosity (10 40 erg s _1 ) for each zone, and the 

derived values of SFR and SFR per unit area (kpc 2 ). 



Zone 


N 


SFRj 


SFR 


L-Ha 


SFRhu 


^SFR 




(Ny+No) 


1-6 Myr 


6-25 Myr 








N 


16(8+8) 


0.055 


0.031 


0.45 


0.033 


508 


NE 


51(16+35) 


0.77 


0.27 


3.6 


0.26 


4014 


NW 


21(6+15) 


0.52 


0.30 


3.8 


0.28 


3285 


SE 


86(26+60) 


0.31 


0.66 


4.8 


0.35 


4112 


SW 


23(17+6) 


0.16 


0.034 


1.7 


0.13 


1502 


Total 197(73+124) 


1.8 


1.3 


14 


1.0 


2731 
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Table 12. 



id. 



m F439W 



1 F555W 



m F814W 



m F547M 



N01 

N02 

N03 

N04 

N05 

N06 

N07 

N08 

N09 

NIO 

Nil 

N12 

N13 

N14 

N15 

N16 

NE03 

NE04 

NE05 

NE06 

NE07 

NE08 

NE09 

NEIO 

NE11 

NE12 

NE13 

NE14 

NE15 

NE17 

NE18 

NE19 

NE20 

NE21 

NE22 

NE23 

NE24 

NE25 

NE26 

NE27 

NE28 

NE29 

NE30 

NE31 

NE32 



22.58 ± 0.28 
22.67 ± 0.26 
22.19 ± 0.15 
20.991±0.065 
21.448±0.045 
21.602±0.044 
20.899±0.158 
21.51 ± 0.40 
21.13 ± 0.14 
21.38 ± 0.18 
20.284±0.066 
21.29 ± 0.22 
21.15 ± 0.11 

21.09 ± 0.12 
21.50 ± 0.32 
21.21 ± 0.19 
21.031±0.075 
21.915±0.075 
22.27 ± 0.26 
19.268±0.064 

21.10 ± 0.14 
21.38 ±0.14 

21.162±0.048 

21.56 ± 0.20 
22.07 ± 0.64 

22.8 ± 1.1 
20.85 ± 0.12 
20.531±0.057 
19.61 ± 0.14 
20.88 ± 0.12 
20.93 ± 0.31 
21.470±0.069 
22.32 ± 0.15 
20.536±0.099 

21.57 ± 0.14 
20.303±0.027 

21.01 ± 0.11 

22.02 ± 0.22 
21.870±0.046 
20.804±0.077 
20.57 ± 0.10 
20.489±0.065 
21.50 ± 0.15 
19.938±0.082 
19.431±0.027 



21.34 ± 0.26 
20.98 ± 0.23 

20.64 ± 0.13 
19.79 ± 0.11 
20.01 ± 0.11 
20.153±0.086 

19.30 ± 0.12 
19.91 ± 0.34 
19.57 ± 0.18 
20.52 ± 0.59 

19.31 ± 0.10 
20.292±0.097 
20.31 ± 0.46 
20.46 ± 0.64 

20.27 ± 0.18 

20.28 ± 0.20 
19.343±0.059 
20.72 ± 0.12 
19.717±0.085 
17.836±0.042 
18.960±0.056 
19.831±0.070 
20.063±0.070 
19.536±0.073 
20.11 ± 0.26 
20.14 ± 0.23 
19.003±0.031 
19.63 ± 0.26 
18.078±0.040 
19.71 ± 0.13 
19.49 ± 0.21 
20.62 ± 0.12 
19.06 ± 0.11 
19.23 ± 0.10 
20.41 ± 0.44 
18.959±0.020 

19.65 ± 0.10 
20.49 ± 0.23 
20.180±0.041 
19.853±0.078 
19.000±0.041 
19.308±0.091 
20.073±0.092 
18.760±0.058 
18.089±0.016 



19.19 ± 0.12 

19.08 ± 0.33 

18.73 ± 0.19 
18.32 ± 0.14 
18.43 ± 0.17 
18.520±0.095 
17.413±0.073 

18.25 ± 0.39 
18.30 ± 0.54 
18.49 ± 0.22 
17.96 ± 0.12 
18.80 ± 0.13 
18.98 ± 0.33 
19.01 ± 0.35 
18.91 ± 0.18 

19.09 ± 0.28 
17.241±0.054 
18.448±0.067 
16.839±0.046 
15.872±0.019 
16.543±0.016 
17.722±0.061 

18.26 ± 0.19 
17.078±0.053 
17.65 ± 0.11 
17.17 ± 0.10 
16.593±0.020 
17.61 ± 0.11 
16.031±0.018 
18.00 ± 0.11 
17.104±0.030 
19.32 ± 0.55 
18.585±0.065 
16.817±0.035 
17.87 ± 0.12 
17.251±0.081 
17.98 ± 0.27 
18.48 ± 0.11 
18.71 ± 0.47 
17.981±0.039 
17.112±0.033 
18.03 ± 0.32 

18.74 ± 0.37 
17.194±0.062 
16.499±0.030 



21.2 ± 2.0 
21.0 ± 2.4 
20.8 ± 2.6 
19.48±0.46 
20.07±0.57 
20.43±0.83 

20.0 ± 3.5 

20.3 ± 4.4 

19.8 ± 2.1 

20.1 ± 1.7 

19.3 ± 1.2 

20.2 ± 1.5 

20.4 ± 3.1 

20.3 ± 2.8 
20.3 ± 2.7 

20.0 ± 1.5 
19.13±0.33 

21.1 ± 5.9 

19.9 ± 1.5 
17.85±0.29 
18.94±0.67 
19.96±0.76 
19.95±0.76 
19.80±0.65 

20.3 ± 2.9 

20.2 ± 2.9 
19.11±0.79 
19.38±0.81 
18.32±0.68 

19.8 ± 1.2 

19.5 ± 1.5 

20.9 ± 2.2 
18.96±0.87 

20.5 ± 1.4 

20.6 ± 3.2 
18.74±0.56 
19.47±0.91 
20.5 ± 2.0 

20.4 ± 1.8 
19.8 ± 1.4 
19.14±0.66 
19.29±0.56 
20.00±0.84 
18.68±0.52 
18.09±0.46 
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Table 12 — Continued 



w. 



I11F555M/ 



m_F814W 



mF547A<f 



NE33 

NE34 

NE35 

NE36 

NE37 

NE38 

NE39 

NE40 

NE41 

NE42 

NE43 

NE44 

NE45 

NE46 

NE47 

NE48 

NE49 

NE50 

NE51 

NW01 

NW02 

NW03 

NW04 

NW05 

NW06 

NW07 

NW08 

NW09 

NW10 

NW11 

NW12 

NW13 

NW14 

NW15 

NW16 

NW17 

NW18 

NW19 

NW20 

NW21 

SE01 

SE02 

SE03 

SE04 

SE05 

SE06 



20.483±0.066 
19.514±0.089 
19.78 ± 0.15 
22.05 ± 0.23 
20.41 ± 0.11 
22.88 ± 0.27 
20.53 ± 0.17 
20.357±0.086 
22.513±0.075 

22.4 ± 1.2 
22.062±0.074 

21.32 ± 0.23 
21.24 ± 0.12 

20.86 ± 0.12 

20.48 ± 0.37 
21.614±0.059 
20.62 ± 0.12 
20.40 ± 0.18 
21.84 ± 0.29 
22.43 ± 0.54 

23.5 ± 2.2 

21.87 ± 0.31 
21.36 ± 0.20 
22.12 ± 0.15 
19.322±0.028 
21.371±0.081 

22.49 ± 0.25 
20.714±0.072 
20.406±0.052 

22.33 ± 0.21 
21.119±0.084 
19.706±0.081 
21.15 ± 0.15 
20.159±0.092 
21.23 ± 0.61 
21.96 ± 0.22 
20.60 ± 0.17 
21.19 ± 0.20 
19.810±0.056 
20.545±0.053 
20.690±0.023 
20.776±0.095 
20.973±0.054 
19.731±0.022 
20.77 ± 0.20 
20.527±0.023 



19.047±0.048 
18.234±0.050 
18.353±0.081 
20.353±0.058 
19.152±0.046 
21.01 ± 0.19 
19.086±0.092 
19.19 ± 0.16 
20.899±0.059 
20.62 ± 0.66 
20.414±0.038 
19.97 ± 0.29 

20.18 ± 0.40 
19.84 ± 0.16 
19.21 ± 0.27 
20.078±0.037 
19.289±0.090 
19.30 ± 0.17 
20.45 ± 0.19 
20.59 ± 0.20 
20.51 ± 0.13 
19.686±0.071 
19.197±0.062 
19.865±0.031 
17.888±0.023 
19.338±0.036 
20.430±0.061 
19.01 ± 0.18 
18.665±0.037 
20.247±0.061 
19.102±0.023 
17.987±0.025 
18.941±0.034 
18.497±0.055 
19.42 ± 0.30 

20.34 ± 0.37 
18.755±0.093 
19.51 ± 0.17 
18.40 ± 0.13 

19.35 ± 0.14 

20.19 ± 0.28 
20.00 ± 0.13 
20.281±0.072 
18.685±0.020 
20.04 ± 0.16 
19.267±0.038 



17.85 ± 0.44 
16.489±0.034 
16.516±0.053 
18.227±0.086 

17.83 ± 0.42 
19.04 ± 0.20 
17.43 ± 0.14 
17.174±0.029 
18.902±0.074 

18.29 ± 0.12 
18.438±0.063 
17.75 ± 0.10 

18.30 ± 0.38 
18.36 ± 0.14 
17.51 ± 0.19 
18.316±0.067 
17.447±0.056 
17.88 ± 0.26 
18.67 ± 0.13 
18.33 ± 0.11 
17.583±0.045 
17.195±0.053 
16.699±0.025 
17.154±0.014 
15.844±0.029 
16.976±0.034 
17.995±0.038 
16.600±0.077 
16.377±0.020 
17.883±0.055 
16.945±0.034 
16.008±0.073 
16.428±0.013 
16.507±0.040 
16.749±0.065 
18.08 ± 0.25 
16.507±0.035 
17.151±0.032 

16.84 ± 0.19 
17.82 ± 0.13 
19.16 ± 0.12 
19.10 ± 0.21 
19.54 ± 0.23 
17.275±0.037 
18.884±0.078 
18.21 ± 0.50 



19.3 ± 1.0 
18.26±0.55 

18.7 ± 1.0 

20.4 ± 1.8 
19.16±0.67 

20.8 ± 2.1 
19.4 ± 1.1 
19.25±0.95 

21.4 ± 4.3 

20.5 ± 2.0 

20.8 ± 2.8 

20.2 ± 2.4 

20.7 ± 4.9 
19.79±0.96 
19.1 ± 1.0 

20.4 ± 2.5 

19.5 ± 1.3 

19.3 ± 1.5 

20.4 ± 2.4 

20.4 ± 2.7 

20.6 ± 3.4 
19.84±0.90 

19.3 ± 1.2 

19.9 ± 1.3 
17.80±0.27 
19.29±0.53 

20.5 ± 1.7 
19.08±0.92 
18.53±0.34 

20.4 ± 1.1 
19.4 ± 1.1 
18.48±0.64 
18.94±0.51 
18.52±0.34 

19.6 ± 2.9 

20.3 ± 2.1 
19.08±0.58 
19.71±0.81 
18.6 ± 1.0 

19.4 ± 1.1 
19.9 ± 1.0 
20.1 ± 2.2 
20.6 ± 2.1 
18.75±0.54 
20.0 ± 1.5 

19.8 ± 1.1 
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Table 12 — Continued 



id. 



m_F439W 



mF555W 



II1F8141V 



H1F547M 



SE07 
SE08 
SE09 
SE10 
SE11 
SE12 
SE13 
SE14 
SE15 
SE16 
SE17 
SE18 
SE19 
SE20 
SE22 
SE23 
SE24 
SE25 
SE26 
SE27 
SE28 
SE29 
SE30 
SE31 
SE32 
SE33 
SE34 
SE35 
SE36 
SE37 
SE38 
SE39 
SE40 
SE41 
SE42 
SE43 
SE44 
SE45 
SE46 
SE47 
SE48 
SE49 
SE50 
SE51 
SE52 
SE53 



21.059±0.073 
20.523±0.085 

21.3 ± 1.2 
20.63 ± 0.46 
19.611±0.016 
19.324±0.061 
21.90 ± 0.21 

19.76 ± 0.10 
20.100±0.027 
20.81 ± 0.31 

21.44 ± 0.27 
19.923±0.029 
20.257±0.057 
20.090±0.037 
21.29 ± 0.12 
21.016±0.048 
21.25 ± 0.18 
20.493±0.054 
19.864±0.061 
20.782±0.060 
20.096±0.024 
21.047±0.064 
20.681±0.067 
21.81 ± 0.16 
21.98 ± 0.18 
20.616±0.048 
19.39 ± 0.14 
18.988±0.098 
20.636±0.042 
21.38 ± 0.13 

21.36 ± 0.15 

20.37 ± 0.17 
20.48 ± 0.20 

21.45 ± 0.14 
21.139±0.046 
20.463±0.051 
20.28 ± 0.28 
21.42 ± 0.29 
19.420±0.054 
19.246±0.017 
20.47 ± 0.19 
21.048±0.043 

21.77 ± 0.74 
19.507±0.018 
21.18 ± 0.37 
20.37 ± 0.13 



19.608±0.068 
19.59 ± 0.12 
20.4 ± 1.4 
19.58 ± 0.46 
18.576±0.054 

18.44 ± 0.11 
20.079±0.057 
18.658±0.082 
19.010±0.057 

20.13 ± 0.48 

21.14 ± 0.53 
18.557±0.059 
19.116±0.069 
19.005±0.086 
20.54 ± 0.37 
19.983±0.092 
19.92 ± 0.14 
19.488±0.072 
18.921±0.096 
19.684±0.099 
18.850±0.024 
19.769±0.095 
19.400±0.060 

20.77 ± 0.33 
20.03 ± 0.14 
19.593±0.090 
18.32 ± 0.15 
18.16 ± 0.13 

19.42 ± 0.10 
20.12 ± 0.15 

20.25 ± 0.15 
19.10 ± 0.18 
19.67 ± 0.34 
20.30 ± 0.18 

20.26 ± 0.17 
18.928±0.059 

18.78 ± 0.17 

20.43 ± 0.39 
18.205±0.054 
18.196±0.041 

19.45 ± 0.26 
19.539±0.062 
20.80 ± 0.63 
18.547±0.043 

20.27 ± 0.50 
19.63 ± 0.19 



17.82 ± 0.12 
18.26 ± 0.15 
18.49 ± 0.68 
18.37 ± 0.63 
17.06 ± 0.12 

17.05 ± 0.15 
18.32 ± 0.25 
17.21 ± 0.12 
17.577±0.071 
18.56 ± 0.23 

20.8 ± 1.5 
17.14 ± 0.12 

17.56 ± 0.16 
17.523±0.095 
19.41 ± 0.55 

19.02 ± 0.50 
18.87 ± 0.45 

18.8 ± 1.1 
17.41 ± 0.15 

18.30 ± 0.13 
17.47 ± 0.15 
18.26 ± 0.14 

18.06 ± 0.18 
19.35 ± 0.23 
17.487±0.058 

18.31 ± 0.17 
16.454±0.099 

16.74 ± 0.11 
17.97 ± 0.19 
18.64 ± 0.18 
18.94 ± 0.12 
17.51 ± 0.25 

18.03 ± 0.21 
18.588±0.062 
19.09 ± 0.21 
17.44 ± 0.43 
17.01 ± 0.14 
19.13 ± 0.41 
16.593±0.046 
16.817±0.055 

19.3 ± 1.8 

17.75 ± 0.11 
18.84 ± 0.22 
17.34 ± 0.12 
18.17 ± 0.15 

18.57 ± 0.28 



19.41±0.59 
19.8 ± 1.2 
19.8 ± 1.3 
19.32±0.74 
18.42±0.31 
18.30±0.27 

20.2 ± 1.8 
18.85±0.47 
18.91±0.26 
19.89±0.98 
20.5 ± 3.6 
18.70±0.21 
19.5 ± 1.1 
19.29±0.25 
20.5 ± 3.4 
20.15±0.61 
20.1 ± 1.8 
19.68±0.80 
18.96±0.68 
19.8 ± 2.2 
19.04±0.57 

20.0 ± 1.6 

20.1 ± 4.2 
20.7 ± 2.4 

20.3 ± 2.6 
19.74±0.61 
18.08±0.29 
18.14±0.24 
19.57±0.73 

20.1 ± 1.8 

20.2 ± 1.4 
18.91±0.26 
19.36±0.59 
20.5 ± 2.8 
20.14±0.98 
18.91±0.50 
18.82±0.34 

20.3 ± 1.7 
18.34±0.37 
18.16±0.31 
19.37±0.60 
19.43±0.62 
20.17±1.00 
18.57±0.37 
19.70±0.85 
19.25±0.37 
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Table 12 — Continued 



w. 



II1F439W 



mF555W 



niF814W 



mF547Af 



SE54 

SE55 

SE56 

SE57 

SE58 

SE59 

SE60 

SE61 

SE62 

SE63 

SE64 

SE65 

SE66 

SE67 

SE68 

SE69 

SE70 

SE71 

SE72 

SE73 

SE74 

SE75 

SE76 

SE77 

SE78 

SE79 

SE80 

SE81 

SE82 

SE83 

SE84 

SE85 

SE86 

SW01 

SW02 

SW03 

SW04 

SW05 

SW06 

SW07 

SW08 

SW09 

SW10 

SW11 

SW12 

SW13 



20.242±0.043 

21.66 ± 0.38 
21.19 ± 0.25 
20.030±0.069 
19.703±0.075 
19.298±0.045 
19.983±0.039 

22.67 ± 0.91 
20.91 ± 0.28 
20.347±0.065 
19.397±0.033 
19.541±0.039 
21.304±0.051 
19.556±0.029 
21.147±0.092 
19.878±0.031 
20.404±0.051 
21.73 ± 0.18 
21.635±0.088 
21.53 ± 0.40 
19.362±0.027 
19.684±0.030 
21.013±0.056 
19.761±0.033 
22.02 ± 0.44 
20.52 ± 0.14 
20.338±0.081 
20.273±0.064 
19.238±0.026 
19.164±0.052 
19.919±0.020 
21.741±0.750 
18.833±0.046 
20.76 ± 0.38 
20.89 ± 0.16 
20.70 ± 0.10 
20.85 ± 0.45 
19.51 ± 0.28 
19.266±0.019 
19.786±0.037 
19.94 ± 0.37 
21.147±0.034 
20.899±0.097 
20.31 ± 0.42 
19.48 ± 0.10 
20.925±0.037 



19.26 ± 0.31 
20.96 ± 0.72 
19.89 ± 0.14 
18.611±0.035 
18.040±0.029 
18.006±0.034 
18.489±0.026 
20.30 ± 0.17 
19.57 ± 0.23 
18.981±0.071 
18.614±0.090 
18.67 ± 0.17 
20.24 ± 0.13 
17.990±0.027 
19.722±0.099 
18.726±0.042 
18.719±0.035 
20.50 ± 0.16 
19.877±0.073 
19.78 ± 0.24 
18.237±0.037 
18.409±0.047 
19.582±0.086 
18.283±0.037 
19.603±0.067 
18.606±0.055 
18.605±0.038 
18.925±0.056 
18.036±0.035 
17.921±0.032 
18.299±0.022 
19.846±0.148 
18.120±0.069 
19.86 ± 0.36 
20.07 ± 0.11 
20.23 ± 0.27 
19.91 ± 0.12 
18.67 ± 0.34 
18.463±0.048 
18.808±0.049 
18.88 ± 0.34 
19.98 ± 0.12 
19.67 ± 0.13 
19.42 ± 0.43 
18.63 ± 0.13 
19.856±0.071 



17.36 ± 0.29 
20.7 ± 1.4 
18.39 ± 0.13 
16.273±0.021 
16.51 ± 0.40 

16.45 ± 0.23 
16.390±0.048 
18.004±0.092 
18.20 ± 0.27 
17.032±0.073 
17.14 ± 0.10 
17.24 ± 0.20 
19.04 ± 0.26 
15.840±0.022 
17.692±0.089 
17.146±0.039 
16.468±0.038 
19.013±0.459 
17.777±0.069 
17.686±0.061 
17.06 ± 0.30 
16.90 ± 0.20 
17.539±0.082 
16.245±0.026 
17.62 ± 0.43 
16.432±0.079 
16.419±0.026 
16.869±0.032 
16.159±0.026 
15.920±0.016 
16.174±0.013 
17.338±0.048 
15.802±0.018 

18.46 ± 0.16 
18.827±0.066 
18.88 ± 0.18 
18.51 ± 0.12 
17.67 ± 0.37 
17.73 ± 0.13 
18.00 ± 0.29 
17.77 ± 0.42 

18.56 ± 0.20 
18.82 ± 0.67 
18.33 ± 0.40 

17.57 ± 0.16 
18.71 ± 0.18 



18.85±0.29 

20.3 ± 1.8 
19.9 ± 1.1 

18.8 ± 1.0 
18.20±0.50 
18.19±0.25 
18.07±0.22 

20.9 ± 5.8 

19.5 ± 1.2 
18.86±0.26 
18.40±0.16 
18.37±0.38 
20.50±0.93 
18.16±0.24 
19.99±0.54 
18.66±0.30 
18.85±0.61 
19.97±0.53 
19.87±0.71 

20.4 ± 4.1 
18.42±0.23 
18.44±0.24 
19.22±0.25 
18.06±0.17 
19.50±0.48 
18.28±0.21 
18.50±0.25 
18.70±0.31 
17.85±0.14 
17.87±0.24 
18.17±0.26 
19.4 ± 1.1 
17.21±0.13 

20.2 ± 3.1 

20.3 ± 1.8 
20.2 ± 2.1 
20.0 ± 2.3 

18.6 ±0.83 
18.89±0.92 
19.24±0.83 

19.2 ± 1.3 

20.3 ± 1.9 
20.2 ± 1.6 
19.40±0.98 
18.75±0.52 

20.4 ± 1.5 
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Table 12— Continued 



Id. KIF439W m F555W ^F814W H1F547M 



SW14 


20.06 ± 0.14 


18.941±0.060 


17.85 ± 0.14 


19.18±0.62 


SW15 


19.65 ± 0.11 


18.87 ± 0.15 


17.99 ± 0.19 


18.88±0.46 


SW16 


19.794±0.048 


18.96 ± 0.17 


17.63 ± 0.13 


19.20±0.81 


SW17 


18.712±0.025 


17.744±0.036 


16.81 ± 0.17 


17.91±0.36 


SW18 


20.716±0.038 


20.04 ± 0.48 


18.84 ± 0.54 


19.96±0.99 


SW19 


20.404±0.029 


19.343±0.059 


18.086±0.063 


19.61±0.49 


SW20 


21.13 ± 0.14 


19.883±0.084 


18.84 ± 0.39 


20.3 ± 1.4 


SW21 


20.341±0.094 


19.022±0.048 


17.374±0.059 


19.2 ± 1.1 


SW22 


20.57 ± 0.13 


18.758±0.052 


16.549±0.030 


18.80±0.71 


SW23 


21.47 ± 0.24 


19.599±0.059 


17.62 ± 0.22 


19.9 ± 1.6 
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Fig. 1.— The central region of M82. Upper image: WFPC2 Ha image with the NICMOS 
Fe II isocontours (Alonso-Herrero et al. 2003) emission superimposed. The lower image shows 
the zones seen in the WFPC2 Ha image used in this paper (the names are indicated in white 
boxes). The nomenclature propose by O'Connell & Mangano (1978) is indicated outside the 
image with dashes arrows. 
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Fig. 2. — Two examples of the method used to find the boundaries of knots. The solid line 
shows the differential flux profile for concentric annulus at different radius (1-10 pixels) and 
the dashed line is the third-order polynomial. Inflection points are marked with a vertical 
line. 
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Fig. 3. — Final sample of young SSCs within the SE zone. Young SSC radii are overplotted 
on the image: the dashed lines are Ha knots, the dash-dotted lines are continuum knots, 
and the solid lines are the final radii including both types of emission. The SSC used as a 
reference point is indicated within a box. (See the electronic edition of the Journal for a 
color version of this figure.) 
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Fig. 4. — The method. Sequence of steps followed to model and subtract the diffuse emission 
in region M82-I. 1: Ha image with young SSCs marked; 2: Ha image with overlapping masks 
in it (see text for further explanation); 3: map 2 is smoothed with a Gaussian; 4: map 3 is 
fitted with a spline function in two dimensions; 5: Ha image without diffuse emission. (See 
the electronic edition of the Journal for a color version of this figure.) 
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Fig. 5. — The properties of super star clusters in the nuclear starburst of M82. Upper-left: 
histogram of the radii of SSCs (in parsecs). Upper-right: histogram of projected separation 
to the closest SSC (in parsecs). Bottom-left: histogram of young SSC luminosities (units: 
10 38 erg s _1 ). These values are corrected for galactic and internal extinction and without 
the diffuse emission contribution. Bottom-right: histogram of stellar masses within young 
SSCs (units: 10 5 M ). 
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Erratum: "Young Super Star Clusters in the Starburst of M82: 
The Catalogue" (ApJ, 619, 270 [2005]) 



V. P. Melo and C. Munoz-Tunon 
Instituto de Astrofisica de Canarias, Via Ldctea s/n, 38200 La Laguna, Spain 

vmelo@iac . es , cmtOiac . es 
J. Maiz-Apellaniz 2 

Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA 

jmaizOstsci . edu 
and 

G. Tenor io-Tagle 

Instituto Nacional de Astrofisica Optica y Electrdnica, AP 51, 72000 Puebla, Mexico 

gtt@inaoep.mx 

There is a misidentification in the printed version of the catalog for the SE complex. 
Owing to an IDL error, the ID numbers in Table 8, Table 12 (between the ID SE48 and 
SE70), and Figure 3 do not correspond to the listed values. The corrected Table 12 below 
includes only those clusters that correspond to the SE complex. The information in the 
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Fig. 1. — Final sample of young SSCs within the SE zone. Young SSC radii are overplotted 
on the image: the dashed lines are Ha knots, the dash-dotted lines are continuum knots, 
and the solid lines are the final radii including both types of emission. The SSC used as a 
reference point is indicated within a box. {See the electronic edition of the Journal for a 
color version of this figure.) 
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■rt. VJ -I— -L . tJ 


1 ^ 4fi 

_L 0.4:U 


29. ±14. 


00 


8.1 


±7.0 


70 


-0.583 


-2.61 


6.44 


30 9 + 6 4 

OVJ.t/ —1— VJ.t: 


27.0± 6.7 


88 


O.OO —1— VJ.Ot: 


4.54± 


0.49 


2 fli + fl 01 

zj . VJ X 1 VJ . t/ -L 


11.29 


14.7 ± 6.7 


68 


5.2 


±4.4 


71 


-0 3^9 


-2.61 


3.22 


12.5 ± 5.4 


7 a-l. o 7 

J .4_1_ tj. I 


59 


5 1+17 


3.84zb 


0.56 


1.5 ± 1.2 


7 78 


11.2 ± 8.6 


132 


0.24 


±0.14 


79 
/ z 


fl 4fil~l 


9 ^9 

Z .UZ 


4 

4.UO 


i q q _l_ 4 q 

lu.o zn 4. 


ii 14-44 
± _l . ±zn i.i 




9 79 _|_ n 4c 

_ . i _ ZIZ u.u 


5.17± 


0.19 


9 97 4. fl 7fl 
z . z j zn u . 1 u 


7 87 


1 (5 (t -|_ CI 

lu.u zn . 1 


1 91 

± z ± 


1.45 


±0.33 


7Q 
< O 


U.OUU 


O CO 
-Z.Dz! 


7 or: 
1 .2,0 


zl.l zt 4.U 


1 O 1_1_ O 7 


1 


n 1 10 

y.u ± 1.0 


5.08± 


0.43 


7 n _n Q Q 
( .U ± 0.0 


1 Q AO 


C 1 _L O /I 


01 c 
zlo 


1.47 


±0.44 


74 


-0.162 


-2.51 


4.83 


28.4 ± 8.8 


16. 2± 5.4 


57 


12.2 ± 3.4 


3.05± 


0.49 


2.0 ± 1.3 


8.25 


14.9 ± 9.7 


69 


2.1 


±2.0 


75* 


-0.278 


-2.38 


4.83 


30.9 ± 9.0 


16. 2± 5.4 


53 


14.7 ± 3.7 


3.43± 


0.50 


3.3 zb 2.1 


8.38 


24. ±15. 


85 


2.4 


±2.2 


76 


-0.469 


-2.01 


3.22 


12.5 ± 5.6 


6.3± 3.1 


50 


6.2 zb 2.4 


4.05± 


0.41 


2.2 ± 1.6 


6.89 


16. ±11. 


87 


1.8 


±1.3 


77* 


-0.394 


-1.96 


4.83 


31.9 ± 9.2 


14.4± 4.8 


45 


17.5 ± 4.5 


4.02± 


0.48 


6.1 ± 3.8 


6.89 


45. ±28. 


75 


4.8 


±4.0 


78 


-0.263 


-1.77 


4.03 


13.0 ± 4.8 


9.8± 3.9 


76 


3.16 ± 0.92 


5.06± 


0.91 


2.4 ± 2.4 


6.71 


18. ±17. 


60 


4.1 


±4.3 


79 f 


-0.159 


-1.74 


4.83 


27.4 ± 7.3 


13.9± 4.6 


51 


13.5 ± 2.7 


4.59± 


0.51 


7.2 ± 4.2 


8.32 


53. ±31. 


66 


4.3 


±3.6 


80 


-0.234 


-1.42 


4.83 


24.9 ± 7.1 


12. 2± 4.0 


49 


12.7 ± 3.1 


4.45zb 


0.52 


6.1 ± 3.9 


6.71 


45. ±28. 


80 


3.5 


±2.8 


81* 


-0.466 


-1.40 


4.83 


17.9 ± 4.9 


10.6± 3.5 


59 


7.3 ± 1.4 


3.97zb 


0.35 


2.5 ± 1.1 


7.75 


18.0 ± 8.2 


46 


3.6 


±2.1 



Table 1 — Continued 



Id. 


ARA 


ADec. 


R 


FHa 


-Fdiff 






Ay 




A 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


82* 


-0.137 


-1.28 


4.83 


33.0 ± 7.5 


11.3± 3.7 


34 


21.8 ± 3.8 


3.56± 0.31 


5.4 ± 2.2 


8.32 


39. ±16. 


77 


5.8 ±2.9 


83* 


-0.397 


-1.14 


6.44 


23.7 ± 4.6 


16.3± 4.0 


69 


7.41 ± 0.57 


3.83± 0.28 


2.24 ± 0.64 


7.75 


16.3 ± 4.7 


23 


8.6 ±3.6 


84 


0.288 


-0.18 


5.64 


6.9 ± 1.1 


-1.3± -0.4 


-19 


8.2 ± 1.5 


4.36± 0.56 


3.7 ± 2.2 


24.35 


27. ±16. 


27 


2.6 ±1.4 


85 


-0.142 


-0.11 


6.44 


6.4 ± 1.1 


-2.4± -0.7 


-37 


8.7 ± 1.8 


4.86± 0.75 


5.7 ± 4.5 


13.14 


42. ±33. 


58 


3.1 ±2.5 


86 


0.000 


0.00 


6.44 


16.1 ± 1.2 


-5.2± -1.4 


-32 


21.3 ± 2.6 


2.60± 0.16 


2.53 ± 0.60 


13.14 


18.5 ± 4.4 


32 


2.25 ±0.61 



Note. — This table replaces the original one. See section 4 for full explanation of table. Coordinates of knots are relative to the reference 
SSC (RA = 9 h 55 m 53.56 s and Dec. = 69° 40' 51.78") and they are sorted by declination. [ARA units: seconds; ADec. units: arcseconds; 
flux units: 10~ 15 erg s _1 cm" 2 ; luminosity units: 10 38 erg s _1 ; N/ ot units: 10 49 s _1 ; mass units: 10 5 M ]. a Q(H°) = 7.31 • 10 11 L Ka 
(Osterbrock, Astrophysics of Gaseous Nebulae and Active Galactic Nuclei 1989). b We do not give mass values for these SSCs because we do 
not have broadband magnitudes for them. 
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Table 2. Broadband magnitudes 



Id. 



II1F439VI/ 



niFS14VK 



H1F547M 



SE01 
SE02 
SE03 
SE04 
SE05 
SE06 
SE07 
SE08 
SE09 
SE10 
SE11 
SE12 
SE13 
SE14 
SE15 
SE16 
SE17 
SE18 
SE19 
SE20 
SE22 
SE23 
SE24 
SE25 
SE26 
SE27 
SE28 
SE29 
SE30 
SE31 
SE32 
SE33 
SE34 
SE35 
SE36 
SE37 
SE38 
SE39 
SE40 
SE41 
SE42 
SE43 
SE44 
SE45 
SE46 
SE47 



20.690±0.023 
20.776±0.095 
20.973±0.054 
19.731±0.022 
20.77 ± 0.20 
20.527±0.023 
21.059±0.073 
20.523±0.085 

21.3 ± 1.2 
20.63 ± 0.46 
19.611±0.016 
19.324±0.061 
21.90 ± 0.21 
19.76 ± 0.10 
20.100±0.027 
20.81 ± 0.31 

21.44 ± 0.27 
19.923±0.029 
20.257±0.057 
20.090±0.037 
21.29 ± 0.12 
21.016±0.048 
21.25 ± 0.18 
20.493±0.054 
19.864±0.061 
20.782±0.060 
20.096±0.024 
21.047±0.064 
20.681±0.067 
21.81 ± 0.16 
21.98 ± 0.18 
20.616±0.048 
19.39 ± 0.14 
18.988±0.098 
20.636±0.042 
21.38 ± 0.13 

21.36 ± 0.15 

20.37 ± 0.17 
20.48 ± 0.20 

21.45 ± 0.14 
21.139±0.046 
20.463±0.051 
20.28 ± 0.28 
21.42 ± 0.29 
19.420±0.054 
19.246±0.017 



20.19 ± 0.28 
20.00 ± 0.13 
20.281±0.072 
18.685±0.020 
20.04 ± 0.16 
19.267±0.038 
19.608±0.068 
19.59 ± 0.12 
20.4 ± 1.4 
19.58 ± 0.46 
18.576±0.054 
18.44 ± 0.11 
20.079±0.057 
18.658±0.082 
19.010±0.057 

20.13 ± 0.48 

21.14 ± 0.53 
18.557±0.059 
19.116±0.069 
19.005±0.086 
20.54 ± 0.37 
19.983±0.092 
19.92 ± 0.14 
19.488±0.072 
18.921±0.096 
19.684±0.099 
18.850±0.024 
19.769±0.095 
19.400±0.060 

20.77 ± 0.33 
20.03 ± 0.14 
19.593±0.090 
18.32 ± 0.15 
18.16 ± 0.13 

19.42 ± 0.10 
20.12 ± 0.15 

20.25 ± 0.15 
19.10 ± 0.18 
19.67 ± 0.34 
20.30 ± 0.18 

20.26 ± 0.17 
18.928±0.059 

18.78 ± 0.17 

20.43 ± 0.39 
18.205±0.054 
18.196±0.041 



19.16 ± 0.12 
19.10 ± 0.21 
19.54 ± 0.23 
17.275±0.037 
18.884±0.078 
18.21 ± 0.50 
17.82 ± 0.12 
18.26 ± 0.15 
18.49 ± 0.68 
18.37 ± 0.63 
17.06 ± 0.12 

17.05 ± 0.15 
18.32 ± 0.25 
17.21 ± 0.12 
17.577±0.071 
18.56 ± 0.23 

20.8 ± 1.5 
17.14 ± 0.12 
17.56 ± 0.16 
17.523±0.095 
19.41 ± 0.55 

19.02 ± 0.50 
18.87 ± 0.45 

18.8 ± 1.1 
17.41 ± 0.15 

18.30 ± 0.13 
17.47 ± 0.15 
18.26 ± 0.14 

18.06 ± 0.18 
19.35 ± 0.23 
17.487±0.058 

18.31 ± 0.17 
16.454±0.099 
16.74 ± 0.11 
17.97 ± 0.19 
18.64 ± 0.18 
18.94 ± 0.12 
17.51 ± 0.25 

18.03 ± 0.21 
18.588±0.062 
19.09 ± 0.21 
17.44 ± 0.43 
17.01 ± 0.14 
19.13 ± 0.41 
16.593±0.046 
16.817±0.055 



19.9 ± 1.0 

20.1 ± 2.2 

20.6 ± 2.1 
18.75±0.54 

20.0 ± 1.5 
19.8 ± 1.1 
19.41±0.59 
19.8 ± 1.2 
19.8 ± 1.3 
19.32±0.74 
18.42±0.31 
18.30±0.27 

20.2 ± 1.8 
18.85±0.47 
18.91±0.26 
19.89±0.98 
20.5 ± 3.6 
18.70±0.21 
19.5 ± 1.1 
19.29±0.25 
20.5 ± 3.4 
20.15±0.61 

20.1 ± 1.8 
19.68±0.80 
18.96±0.68 
19.8 ± 2.2 
19.04±0.57 

20.0 ± 1.6 

20.1 ± 4.2 

20.7 ± 2.4 

20.3 ± 2.6 
19.74±0.61 
18.08±0.29 
18.14±0.24 
19.57±0.73 

20.1 ± 1.8 

20.2 ± 1.4 
18.91±0.26 
19.36±0.59 
20.5 ± 2.8 
20.14±0.98 
18.91±0.50 
18.82±0.34 

20.3 ± 1.7 
18.34±0.37 
18.16±0.31 
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Table 2 — Continued 



id. 



m F439W 



H1F555W 



m F814W 



m F547M 



SE48 

SE49 
SE50 
SE51 
SE52 
SE53 
SE54 
SE55 
SE56 
SE57 
SE58 
SE59 
SE60 
SE61 
SE62 
SE63 
SE64 
SE65 
SE66 
SE67 
SE68 
SE69 
SE70 
SE71 
SE72 
SE73 
SE74 
SE75 
SE76 
SE77 
SE78 
SE79 
SE80 
SE81 
SE82 
SE83 
SE84 
SE85 
SE86 



20.47 ± 0.19 
19.507±0.018 
21.048±0.043 
21.77 ± 0.74 

21.18 ± 0.37 
20.37 ± 0.13 
20.030±0.069 
20.242±0.043 

21.66 ± 0.38 

21.19 ± 0.25 
19.397±0.033 
19.298±0.045 
19.983±0.039 

22.67 ± 0.91 
19.703±0.075 
20.347±0.065 
20.91 ± 0.28 
19.541±0.039 
21.304±0.051 
21.147±0.092 
19.878±0.031 
19.556±0.029 
20.404±0.051 
21.73 ± 0.18 
21.635±0.088 
21.53 ± 0.40 
19.362±0.027 
19.684±0.030 
21.013±0.056 
19.761±0.033 
22.02 ± 0.44 
20.52 ± 0.14 
20.338±0.081 
20.273±0.064 
19.238±0.026 
19.164±0.052 
19.919±0.020 
21.741±0.750 
18.833±0.046 



19.45 ± 0.26 
18.547±0.043 
19.539±0.062 
20.80 ± 0.63 
20.27 ± 0.50 
19.63 ± 0.19 
18.611±0.035 
19.26 ± 0.31 
20.96 ± 0.72 
19.89 ± 0.14 
18.614±0.090 
18.006±0.034 
18.489±0.026 
20.30 ± 0.17 
18.040±0.029 
18.981±0.071 
19.57 ± 0.23 
18.67 ± 0.17 
20.24 ± 0.13 
19.722±0.099 
18.726±0.042 
17.990±0.027 
18.719±0.035 
20.50 ± 0.16 
19.877±0.073 
19.78 ± 0.24 
18.237±0.037 
18.409±0.047 
19.582±0.086 
18.283±0.037 
19.603±0.067 
18.606±0.055 
18.605±0.038 
18.925±0.056 
18.036±0.035 
17.921±0.032 
18.299±0.022 
19.846±0.148 
18.120±0.069 



19.3 ± 1.8 
17.34 ± 0.12 
17.75 ± 0.11 
18.84 ± 0.22 
18.17 ± 0.15 
18.57 ± 0.28 
16.273±0.021 
17.36 ± 0.29 

20.7 ± 1.4 
18.39 ± 0.13 
17.14 ± 0.10 
16.45 ± 0.23 
16.390±0.048 
18.004±0.092 
16.51 ± 0.40 
17.032±0.073 
18.20 ± 0.27 
17.24 ± 0.20 
19.04 ± 0.26 
17.692±0.089 
17.146±0.039 
15.840±0.022 
16.468±0.038 
19.013±0.459 
17.777±0.069 
17.686±0.061 
17.06 ± 0.30 
16.90 ± 0.20 
17.539±0.082 
16.245±0.026 
17.62 ± 0.43 
16.432±0.079 
16.419±0.026 
16.869±0.032 
16.159±0.026 
15.920±0.016 
16.174±0.013 
17.338±0.048 
15.802±0.018 



19.37±0.60 
18.57±0.37 
19.43±0.62 
20.17±1.00 
19.70±0.85 
19.25±0.37 

18.8 ± 1.0 
18.85±0.29 

20.3 ± 1.8 

19.9 ± 1.1 
18.40±0.16 
18.19±0.25 
18.07±0.22 
20.9 ± 5.8 
18.20±0.50 
18.86±0.26 
19.5 ± 1.2 
18.37±0.38 
20.50±0.93 
19.99±0.54 
18.66±0.30 
18.16±0.24 
18.85±0.61 
19.97±0.53 
19.87±0.71 

20.4 ± 4.1 
18.42±0.23 
18.44±0.24 
19.22±0.25 
18.06±0.17 
19.50±0.48 
18.28±0.21 
18.50±0.25 
18.70±0.31 
17.85±0.14 
17.87±0.24 
18.17±0.26 
19.4 ± 1.1 
17.21±0.13 



Note. — This table replaces the original one (publised in ApJ, 619, 
270, 2005). This table is published in its entirely in the electronic edition 
of the Astrophysical Journal. 



